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THE present Volume contains a record of the proceedings 
of the Institute for 1893, and includes papers read at the 
Sessional Meetings and the discussions upon them; a series of 
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Special Lectures on “'The Sanitation of Industries ;”” and two 
of the Lectures given in the course for Sanitary Officers, which 


have been frequently asked for by Members and Associates. 


A record of the progress of the Library and Examinations 
of the Institute is also given. 


The Committee have incorporated in the Volume an Illus- 
trated List of the Exhibits to which Medals and Certificates 
have been awarded at the Exhibitions held since the incorpora- 
tion of the Institute. 


The Volume being published before the Annual Meeting 
cannot, of course, contain the Annual Report, but this will be 
sent to the Members in the Quarterly Journal of the Institute, 
which the Council have decided to publish in future in place 
of the Annual Volume of Transactions. 
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PiRGHT, Alkan D. POG. 
By. G. Vi, POORE; MD... .F.R.C.P. 
Read at the Sessional Meeting, February 8th, 1898. 


IN considering the climatological conditions which are favourable 
to the formation of fog in London one cannot do better than 
examine actual facts; and, therefore, I have recourse to the 
returns to the Registrar-General for the week ending December 
26th, 1891, for the purpose of making a critical study of the 
notable fog of Christmas, 1891, its cause and consequences. 

In order that fog may be formed, the air must be laden with 
moisture, and consequently in London the winds which bring 
the fog are those which come from the eastward, over the sea 
and up the estuary of the Thames. Fogs are necessarily phe- 
nomena which depend upon stillness of the air, for they are 
quickly dissipated by even a moderate breeze. In order that 
the moisture-laden air may precipitate its moisture in the form 
of fog it needs to be chilled, and, therefore, our winter fogs only 
occur in cold weather. December 20th, 1891, at Greenwich 
was a clear frosty day with very light air from the north-east. 
On the following day the wind became due east and dropped to 
a dead calm, and then commenced a dense fog which continued 
till the evening of Christmas Day, when the wind shifted to the 
south-west and the frost and fog came to an end. 

In the week ending December 26th six days were frosty, and 
a dense fog continued for the greater part of five days. The 
air was almost saturated with moisture. The mean daily value 
of temperature was 10-2 degrees below the average, and amounted 
to 29:1 degrees only. Out of fifty-four hours during which 
the sun was above the horizon, sunshine was registered at 
Greenwich during 4:7 hours only, and the sum of the horizontal 
movement of the air for the week amounted to 784 miles, or 
1,341 miles below the average. 

The barometer stood at 30°49 inches at the beginning of the 
week and gradually fell to 29-7 at its close. These quantities 
are, be it remembered, the result of observations at Greenwich, 
and taken about 150 feet above the mean sea-level. Meteoros 
logical observations in the centre of London are not recorded 
with any systematic care, but we may feel tolerably sure 
that the temperature in London was slightly higher than at 
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Greenwich; that even less sunshine was recorded, and that the 
rate of movement of the air was even less and amounted to 
downright stagnation. 

The characteristics of the air during a fog are, then, darkness, 
coldness, dampness, and stagnation. It appears probable (although 
I know of no exact observations) that the mobility of the air 
and the diffusibility of its component gases is diminished during 
afog. One of the often-recorded phenomena of a fog is the 
way in which it remains stationary in banks, and with exact 
limits (forming real pillars of cloud), for hours at a time; and 
one must take it for granted that the products of respiration 
and combustion are not easily removed in such circumstances, 
but remain to irritate, and perhaps to poison, those who are 
surrounded by such envelopes of vapour. It is this stagnation 
of the air which, I believe, constitutes one of the great dangers 
of a fog. In estimating the effect that a fog has upon the 
health and comfort of those who are immersed in it, a very 
important matter is its dwration. All fogs, and especially London 
fogs, which are laden with irritative and infective particles, 
are very trying to sufferers from lung disease, especially those 
afflicted with chronic bronchitis, and the danger to these 
persons may be looked upon as proportioned to the length 
of time they are exposed to adverse circumstances. If the 
fog, after a few hour's duration, clears up, the lungs get rid 
of the irritating matter, respiration becomes normal again, 
and the patient is able to withstand a second bout of fog when 
it returns; but if a fog continues for a few days instead of a 
few hours, there is no respite, and the patient succumbs. I 
have elsewhere compared Londoners in a fog to fish in a bowl, 
who suffer from the neglect of their owner to change the water; 
and it is evident that the longer the change be delayed, the 
more unfitted the water becomes for the respiration of the fish, 
and the greater is the danger. So the danger of a fog increases 
with its duration, for not only do the dwellers in it get no 
respite with which to obtain, as it were, a new lease of life by 
even a few gasps in the fresh air; but the dense fog-bank 
which weighs upon them gets hourly fouler and fouler from the 
products of combustion and the smoke (a result of non-combus- 
tion) from thousands of chimneys and the respiratory and other 
impurities from millions of men and animals. A very note- 
worthy feature of the fog of Christmas, 1891, was its duration: 
it began on Monday evening, and lasted, in a very dense form 
and without intermission, until Friday night ; so that the time 
during which the Londoners had to endure this weather— 
this mixture of coldness, dampness, foulness, and stagnation— 
was close upon a hundred hours. 
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When we come to consider what effect this long-continued 
fog had upon the health of London we find that we have many 
facts to take into consideration before we can arrive at any 
conclusion. The effect of cold and fog upon the death-rate is 
produced almost immediately because there is always a large 
number of sufferers from chronic maladies who are ripe for 
departure so soon as the first adverse circumstance arrives to 
overtax their feeble powers. Of course there are many others 
who do not die at once, but whose condition is so aggravated by 
the fog that they succumb in a few weeks or so. When fog and 
cold set in on a Monday some of the results of it would certainly 
appear in the death-returns furnished to the Registrar-General 
on the following Saturday night, but, as in this particular week 
Christmas Day fell upon a Friday, the work of Registration 
was upset, and many of the deaths occurring in the week, 
ending December 26th, were not registered until the following 
week, ending January 2nd. It thus follows that in order to 
estimate the effects of the fog we must take the deaths occurring 
in the fortnight, ending January 2nd, and in this way we 
eliminate the disturbing influence of Christmas. 

The estimated average number of deaths for the weeks end- 
ing December 26th, 1891, and January 2nd, 1892, respectively, 
is stated by the Registrar-General to be 1,813 and 1,915, giving 
a total of 3,728 for the fortnight. The actual number of 
deaths registered in these two weeks was 1,771 and 3,399, 
giving a total of 5,170 for the fortnight, or an excess of 1,442. 
The excess of actual deaths in the week ending January End, 
over the calculated average was 1,484, so that we may, in con- 
sidering the details of the excess for the fortnight, limit our 
attention to the second week alone. To do so will save much 
trouble, and will not materially influence our conclusions. The 
death-rate for the fortnight averaged 32, and for the two weeks 
respectively, it was 21-9 and 42. Limiting our attention to the 
second of the two weeks, we find the following causes of death 


show a marked excess over the average :— Excess. 
Average. ” Actual. Gross. Per cent. 

Measles Ae iv cl ee ced MORE Be ee 
Whooping-cough .. PO FR S| SRR A Sa 2 
Phthisis a ae pot Wee ea hr ee MOP ae ene te 
Old age nh es ge | ee Cig RMR Pee Sai amelie 
Apoplexy .. Sep TOE Re RO a es 2 OS 
Dis. of the Circulatory syssem The ">. 817... “168 .. 106 
Bronchitis .. a OA i POE ea” Ve EO 
Pneumonia .. el ie. Vase a ae 2 ae 
Other Bee diseases. Oba WO 4G = 68 dS 
Accidents .. ie A UR MOL Bie GORI COD 





1,163 2,496 1,333 115 
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It is noticeable that the excess of deaths is mainly attribut- 
able to lung diseases or zymotic diseases, such as whooping- 
cough and measles, in which lung complications are very 
common. Deaths from circulatory disease were also far above 
the average, but as anything which hampers the action of the 
lungs must exercise a baneful influence on the circulation, this 
is what one would naturally expect, and merely tends to 
strengthen the assertion that cold and fog kill primarily by 
their effect on the lungs. 

The death-rate for the whole of London was 42, while the 
death-rates for the several districts were as follows :— 


Northern .. a ne a4 tee oye 8 
Western .. Et nh a «s 43°38 
Central .. ue - oe 2 soo 0 
Eastern .. a a 3 c. P4aqca2 
Southern .. }: ae eg oe § OMB 


It is noticeable that the western district suffered more than 
the northern or the southern, which is not to be wondered at, 
for with the slight airs from the East which prevailed the 
western districts would get the full effect of the foulness which 
drifted from the whole of the metropolis lying to the eastward. 
The highest fog death-rate was in the central district. 

The high mortality caused by this fog was followed by a 
severe epidemic of influenza which lasted for six weeks, and 
the question naturally arises as to whether much of the mor- 
tality, apparently due to the fog, was not in reality caused by 
influenza. This does not seem probable, because in the week 
ending January 2nd, there were not more than 37 deaths from 
influenza recorded in London. On the other hand may it not 
be considered as probable that the stillness and torpidity of the 
atmosphere during the fog was favourable for the conveyance 
of the influenza poison and helped, as it were, in determining the 
severity and wide extent of the epidemic. This epidemic 
lasted for six weeks, and in these six weeks there were 17,576 
deaths, or very nearly 6,000 more than the corrected average 
number. a 

As affording some evidence that infective particles are 
especially liable to be transported through the air during fogs, 
one may refer to Mr. Power’s well-known report on the spread 
of small-pox from the Fulham Hospital in 1881. A large 
number of cases of small-pox occurred in the neighbourhood of 
this hospital during dull, foggy, calm weather, and Mr. Power 
remarks: * Familiar illustration of that conveyance of particu- 
“late matter, which I am here including in the term ‘ dissemi- 
“nation, is seen summer and winter in the movements of 
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“particles forming mist and fog. The chief of these are, of 
“ course, water particles : - but these carry gently about aan 
“them, in an unaltered form, other matters which have been 
‘¢ suspended in the atmosphere, and these other matters, during 
‘the almost absolute stillness attending the formation of dew 
“and hoar-frost, sink earthwards, and may often be recognised 
“after their deposit. As to the capacity of fogs to this end, no 
‘‘ Londoner needs instruction. And there are reasons eich 
“require us to believe particulate matter to be more easy of 
“suspension in an unchanged form during any remarkable 
“calmness of atmosphere. Even quite conspicuous objects, 
“such as cobwebs, may be held up in the air under such 
‘* conditions.” 

The presumption that the fog, apart from the cold, is a cause 
of the remarkable rise in the death-roll, is one which in the 
minds of most of us would require no proof, and we should 
regard it as a notorious fact. The Registrar-General’s figures 
rather go to show that the death-rate is greatest in the central 
part of onder where the fog is densest, notwithstanding that 
the temperature of the central districts of London is always 
higher than it is at the outskirts. 

That the fog is, apart from the cold, a very virulent element 
of weather is also shown by the result of the notorious fog of 
1873, which occurred during the Islington Cattle Show, and 
which so affected the beasts that 36 per cent. of them had to 
be hurriedly removed from the exhibition building, and many 
of them were as hurriedly killed in order to secure the butcher’s 
purchase-money. It is hardly conceivable that cold, apart 
from fog, could have caused this potential mortality in annals: 
most of whom are accustomed to exposure at all times and 
seasons. 

It is well known that a downward movement of the ther- 
mometer, apart from fog, is always followed by a rise in the 
death-rate from pulmonary disease, and that while the young 
are enjoying the exhilaration of skating in the crisp, “clear, 
frosty air, the elderly and the delicate are succumbing before 
the extra work which is thrown upon the lungs and other or ans 
in maintaining the body at its normal temper ature. 

It may be parenthetically remarked that it is most necessary 
to distinguish between that which causes a particular class of 
diseases, and conditions which are merely unfavourable for 
those who are already suffering from such diseases. 

That cold per se is a great cause of lung disease, we have ver 
little evidence to prove. As regards phthisis, it is well known 
that there is less in Northern Europe and Canada than there is 
in places further South, and we also recognise that many 
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incipient cases of phthisis do excellently well in very elevated 
regions where the cold is intense. It is now recognised that 
phthisis is a true infective disease, and that no merely physical 
conditions without the living causa causans are competent to 
produce it. Acute pneumonia, too, is now known to be a true 
infective disease, which not unfrequently is very contagious. 
phthisis and acute pneumonia both belong to the air-borne 
contagia, and the hygienic condition fost favourable forthe 
occurrence undoubtedly is over-crowding. That intense con- 
gestion of the lungs which .ccours’ qvhea- the feeble are 
slowly dying, is a disease, if disease it can be called, probably 
quite distinct from acute pneumonia, and it is admittedly 

very common in very aged people, who succumb during cold 
weather. Bronchitis has always seemed to me to be mainly 
predisposed to by dietetic errors ‘rather than climatic conditions, 
and if I were asked to name the chief predisposing causes | 
should say alcohol, over-crowding, and dust, placing alcohol 
decidedly ‘first. Although I am not disposed to recognise cold 
per séas in any sense a great cause of lung disease, yet T never- 
theless recognise that it is a most potent cause of ac ath in those 
who are already suffering from lung disease. The sufferers from 
chronic lung disease are “alw ays with us in this over -grown town 

in enormous numbers, and with the advent of severe weather 
these succumb to the adverse circumstances, their enfeebled 
organs being unable to bear the extra strain of maintaining the 
animal heat. 

Sufferers from lung-disease or heart-disease feel the effects 
of cold very quickly, and the bronchitic have always increased 
difficulty of breathing and increased secretion from the lungs, 
due possibly to congestion of the lungs induced by the cold. 

If the sufferer from chronic lung” disease does not like the 
cold, he abominates the fog; and ‘all such are unanimous in 
declaring that the irritating ‘effect of the fog is quite distinct 
from the effect of mere cold. 

As a physician, I have no hesitation in saying that the 
physical condition. of the air known as fog is very trying to 
sufferers from bronchitis and other lung troubles Physiologists 
tell us that air containing about 70°, of moisture is most 
agreeable for breathing purposes, and that quantities materially 
anor e or below this fioure make the air unpleasant for respiration. 
The human body has to get rid of a certain amount of 
moisture by the lungs, and it is evident that when the medium 
in which the body is placed is not only bitterly cold, but 
saturated with moisture as well, there must be difficulty in 
getting rid of this moisture. Again, one would ask whether a 
cold and saturated air does not chill the lungs more than 
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tolerably dry air of the same temperature, and whether the 
saturation of the air with moisture does not in some degree 
interfere with that interchange of oxygen and carbonic acid, 
which is the essence of the respiratory act 2 

Whatever the explanation may be, there can be no doubt that 
the fog is in itself a very trymg condition, especially for those 
who are the subjects of iune-disease. 

But, it will be urged, we do not hear of fatal results from 
being in the fog on the banks of Newfoundland, nor do we 
hear of such occurrences in country districts. The fatality 
of foe seems limited to London and the big towns. 

During a fog it is undoubted that the carrying powers of the 
air for solid particles is increased, and the dust of various kinds 
projected into the air has a lesser tendency to obey the force of 
gravity, than when the air is free from particles of moisture. 
It thus follows that the air of big towns becomes very impure 
during a fog, and zt ts the mere cee of the constituents of 
the ordinary London atmosphere which gives the virulence to the 
London fog. 

The importance of this conclusion is very great, for it 
amounts to saying that when the stagnation of the air in Lon- 
don reaches a certain degree, 11 - 1s ‘inevitably fatal to a large 
number of its more fragile inhabitants. 

Let us stop to consider the composition of the London atmos- 
phere. The fog proper depends upon causes beyond our 
control, but the dirtiness of the air of London may fairly be 
looked upon as something which is manufactured by its inhabi- 
tants, and therefore to a certain extent within our control. 

In 1841, a little more than half a century ago, London 
contained less than 2,000,000 inhabitants, and the maps of the 
period show that the limits of the town were (roughly) Lord’s 
Cricket Ground in the north, Kennington Oval in the south, 


oO 
Knightsbridge in the west, and the London Docks in the east. 


Now London extends fre Tottenham to Croydon and from 
Richmond to Woolwich, and contains, within these limits, some 

5,000,000 inhabitants. The town Uh undergone an enormous 
increase in its area without any diminution in the density of its 
population. If we allow one chimney to every five inhabitants 
we must allow an increase of 600,000 domestic chimneys since 
1841. If we bear in mind the enormous increase in the use of 
steam and gas for motive purposes we must admit that probably 
the fouling of the air by combustion, necessitated by manu- 
facturing industry, has increased in a ratio greater than the 
increase in the number employed in such industries. We must 
not forget that the animal population increases with the human, 


and when we estimate the density of population for sanitary 
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purposes we ought to reckon in the domestic animals and 
especially the horses. 

Not only is the air fouled by respiration and combustion, but 
also by putrefaction, and when considering the fouling of the 
air of London, one must remember the dung-heaps of the stables, 
the droppings of the streets, and the effluvia which escape from 
the ventilators of the 2,000 miles of sewers which lie beneath 
our streets. When one considers the magnitude of the fouling 
of the air from various causes, and when we bear in mind that 
a fair percentage of the inhabitants are suffering from phthisis, 
pneumonia, influenza, scarlet fever, whooping-cough, measles 
and diphtheria. and when we remember that a large number 
who are not suffering from definite disease, have unwholesome 
breath as a result of pathological conditions of the teeth, mouth 
and air passages, we cannot be surprised that a stagnation of 
the air should produce effects more or less disastrous. London 
can have very little power, during a dense fog, of purifying its 
air. Vegetation of all kinds is scanty in the central parts of 
London, ‘and ever greens merely degenerate into everblacks and 
die. Kven if green leaves did exist, their chlorophyll could not 
act in a place where, for g month af a time, there is no sunshine, 
and thus London in a stagnant fog is left to stew in its own 
eravy until a welcome wind blows away the filthy pall which 
covers It. 

In the fifth volume of the Transactions of the Seventh Inter- 
national Congress of Hygiene and Demography will be found 
two most excellent papers dealing with the subject of Fog and 
Smoke. One is by Dr. WJ: Russell, F.R.S., on “Town "Foes 
and their effects,” and the other, on the “Pre cstn of Smoke 
from Factories and Dwelling Hones” is by Mr. A. E. Fletcher, 
H.M.’s Chief Inspector under the Alkali, ‘&c., Works Regula- 
tion Act. 

Mr. Fletcher contends that the Acts introduced by Lord 
Palmerston in 1853 and 1856, making it penal to alee black 
smoke to issue from any factory chimney within the metropolis 
or from any steam vessel plying on the Thames, have-had the 
effect of relieving London from nearly all the smoke of factory 
chimneys. ‘ But,” he adds, “the smoke of dwelling houses 
remained.” If we accept as a fact that the smokiness of 
London is due to the domestic fireplace, it is nevertheless 1m- 
possible not to believe that the amount of smoke emitted per 
head of population must be considerably less than formerly. 
The increased use of gas for cooking purposes, the improve- 
ments which have been effected in erates, and the employment 
of steam or hot water coils must have had, one would think, the 
effect of diminishing the amount of smoke per head, ee 
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(which is not improbable) the increase in the rate of wages and 
increasing luxury in the matter of hot bath, &c., has caused a 
demand for more heat per head of population, “and thus the 
increased consumption of fuel has more than balanced its 
improved combustion. 

According to Dr. Russell the amount of coal used in London 
(excluding that used for gas-making) mwas, I <LOnd 0,005,008 
tons, while in 1889 the amount had risen to 6,390,850 tons, an 
increase which is about proportionate to the increase in popula- 
tion. 

Nobody who is an early riser can doubt that the domestic 
fire-place is the main cause of the smokiness of London. At 
six o'clock in the morning the air is not unfrequently clear and 
brilliant, but these qualities disappear an hour later when the 
preparations for the morning meal have necessitated the lighting 
of the fires. The amount of smoke is probably greatest between 
7 and 8 a.m., because the best of grates will emit more or less 
smoke when just lighted. Later in the day the domestic smoke 
diminishes, and one must admit that it is not common to see the 
domestic chimney emitting very much black smoke. 

Notwithstanding that factory smoke has been practically 
abolished in London and that many causes have conspired to 
diminish the amount of domestic smoke per head, the dirtiness 
of the air and the number of fogs have mc Thus Dr. 
Russell states, on the authority of Mr. Brodie, that in— 


UOTU RU Ole So ie alss 93 winter fogs occurred. 
eee. ee Foe 119 i i 
NSS0CS wt nce 131 - if 
WSSDLNC 25 6 a) aa 156 ie e 


And I think we should all agree that the central part of London 
gets gradually dirtier, and that the necessity of employing 
artificial light in the day-time is increasingly felt. 

How can it be otherwise in a place which is steadily 
increasing both in area and density? ‘The circle of houses 
round the centre of London requires a radius of eight or ten 
miles for its inclusion, and in the central districts of London, 
no matter what may be the direction of the wind, the air is 
mixed with the dirty effluvia of men, animals, and chimneys, 
ant can never be “fresh.” 

A more important point as leading to increased dirtiness of 
the air is the increased density of houses and population, 
especially in the centre. 

It is hardly necessary to point out that a house of nine 
storeys has, probably, three times as many fire-places as a house 
of three storeys, having a similar area. In the country the 
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smoke of our houses is blown away and diluted and causes us no 
practical inconvenience ; but in London we have not only been 
building upon every vacant space, but we have been increasing 
the height of our dwelling houses and building towers full of 
offices and huge piles of Alats, and we clearly have no cause to 
grumble if the air gets dir ae and the death-rate does not 20 
jou nm. We have legislated against back-to-back dwellings, ad 
yet allow them to be piled nine and ten in a heap, which seems 
to suggest that there is one law for the rich and another for 
the poor. That the increased frequency of fog is due to the 
increase alike of area and density of the city there can be no 
doubt. There are more men and chimneys on a given space, 
and therefore the eftluvia are less frequently diluted to vanishing 
point. 

The physical and chemical aspects of fog are of great interest. 
Aitken has shown that fogs do not form in a pure atmosphere 
which is absolutely free from floating dust particles; but as 
there is enough dust in the air off the coast of Newfoundland to 
allow of the formation of fogs of impenetrable density, it is 
obvious that the practical bearings of this interesting discovery 
as affecting the air of cities are not very important, for it would 
be manifestly impossible to get the air of London or any big 
town to such a degree of cleanliness that foe would not forms, 
The chemical impurities which are found in the air during a 
fog are both gaseous and solid. Carbonic acid and sulphur 
dioxide are ie more important gaseous impurities. 

Dr. Russell has found the earhonie acid during a fog to be 
raised from four parts to fourteen parts in 10,000 ‘of air: ; anda 
committee of the Manchester Field Naturalists’ Society have 
shown that the amount of sulphur dioxide present in the air of 
that city may vary from 0:28 milligrams per cubic metre (an 
amount observed at (wen’s College, ‘Manchester, on March 6th, 

1891, after two days’ strong w ind), “40 7-40 milligrams per ube 
metre (an amount observed at the Town Hall, “Manchester, on 
February 27th, 1891, during a fog). The amount of impurity 
increases as one passes from the outskirts to the centre of a 
town. 

The Manchester Field Club have further estimated that 
during a three days’ fog 14 ewts. of sulphuric acid per square 
mile were deposited in the centre of Manchester, while at an 
outlying station 1 cwt. of sulphuric acid and 13 cwt. of 
“blacks” per square mile were carried down in the same time. 

Those who have a garden anywhere on the western side of 
London cannot fail to remember a fog in February, 1891, which 
covered the evergreen shrubs with a “slimy deposit and gave an 
irridescent appearance to all the puddles in the road. Happily 
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the fog was subjected to scientific investigation. The matter 
deposited on Messrs. Veitch’s Nursery at Chelsea, and on a 
plant house at Kew, was analysed. At Chelsea 20 square yards 
of root gave 40 grammes of deposit, while at Kew the deposit 
on the same area benomnccd to 50 grammes. It is interesting 
to note that not only was the deposit more copious at Chelsea 
than at Kew, but it also contained a larger percentage of 
hydrocarbons nie acids. 
The following is the analysis of the deposit at Chelsea :— 





Carbon .. a = e - 39°00 
Hydrocarbons .. es 3 es 12°30 
Organic Bases .. Se aE fe 2°0U 
Sulphuric Acid .. 3 a 4°30 
Hydrochloric Acid i? ee ie 1-40 
Ammonia 1-40 
Mineral matter (chiefly Silica and Iron 

Salts)... Sy ae ae 33°80 
Water (estimated) ne i os 5°80 

100-0 


That these deposits proved ruinous to plants goes without 
saying, for the leaves were choked by it. The large amount of 
acid and hydrocarbons in the air also explain the intensely 
irritating nature of a typical London “ Pea Soup ” fog, and 
certainly a contemplation of this analysis makes it impossible to 
believe that the mortality accompanying a London fog is due 
entirely to the cold, as some have maintained. The corrosive 
power of London air is seen in its destructive action on metals. 
We all know how the metal fittings in our houses tarnish and 
corrode, and we all know that bronze statues exposed to the 
London air quickly contract a worm-eaten appearance. 

The air of London is never “fresh,” a quality which is to be 
gauged entirely by the nose. Although we may be in doubt as 
to the physical or chemical basis of ‘* freshness,” we are most 
of us inclined to attach great importance to it as one of the 
most valuable qualities which air can have. It is the necessity 
for fresh air which has compelled us to supplement the London 
Hospitals with a large number of Convalescent Homes at the 
Seaside and elsewhere, because experience has shown that the 
power of recovery after acute illness in London or in any large 
town is very much less than it is in the country. This quality 
of freshness consists in an absence of foulness, a condition of 
things which cannot exist for many miles to leeward of a big 
eity Tike London. It is also almost certain that the air cannot 


be fresh unless there be ereen things to freshen it. The 
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chlorophyll of the green leaves of plants under the influence of 
sunlight is constantly engaged in absorbing carbonic acid from 
and returning oxygen to the air, and on this account it is 
tolerably Cain that vigorous herbage is necessary for the 
freshening of the atmosphere which we breathe. 

In the centre of London comparatively few plants will live, 
and fewer still will flourish; and even those which do flourish 
have to contend with an absence of sunlight, which is very 
prejudicial to the vigorous action of the chlorophyll. It thus 
follows that the regenerative power of the air in the centre of 
London is very small; we become entirely dependent upon the 
wind for our fresh air, and the stagnation of the air is conse- 
quently a more sono matter in Londes: than it is elsewhere. 

Thus one is led naturally to the discussion of another fact 
which is all too evident in London, viz., the absence of sunlight. 

There can be no doubt as to the importance of sunlight. We 
know that the activity of the chlorophyll of plants is directly 
proportioned to the ‘amount. of sunlight, and we know that 
plants deprived of sunlight become etiolated and pale. When 
we see the radiometers rotating in the opticians’ windows we 
have a demonstration that sunlight is a cause of motion, and all. 
the wonders of photography are calculated to impress upon us 
the influence of sunlight upon chemical action. We know also 
of certain things which love darkness rather than light, and 
among them are the vegetable bodies which contain no chloro- 


Pao) 
phyll, such as the fungi, inclusive of many of those which are 


recognized as direct oinees of disease. It has been proved, with 
reoard to some of these disease-causing microbes, that exposure 
to the sun’s rays materially inhibits ce orowth. 

These facts make it certain that the presence of sunlight is 
most important for the well-being of mankind, and the Italians 
have a proverb which says that the Doctor is sure to visit those 
places where the sun never comes. 

Nevertheless we know very little that is aeeuentd concerning 
the effect of sunlight upon the animal economy. It is probable 
that the pallor of ‘town-dwellers is in part owing to the absence 
of sunlight, and it is certain that pallor must mean a deficiency 
either in the quantity or quality of the hemoglobin, the 
red matter of the blood which is apparently analogous to 
the chlorophyll of plants. Such a deficiency must interfere 
with metabolism and development, and it seems impossible not 
to believe that the want of sunlight is a factor in the causation 
of rickets the commonest of all the diseases of London, albeit 
that it makes very little show in the returns of the Registrar- 
General. 

The rickety child is anemic and flabby, and little able to 
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withstand those minor ailments which seem to be the lot of all. 
Of the thousands of children who annually die in London of 
measles, whooping-cough, bronchitis, pneumonia, diarrhoea ; how 
many were rickety to begin with? On this point our statistics 
are silent, but the common experience of a hospital physician 
would lead him to say “the majority.” The infantile mortality 
figures (deaths under one year of age to one thousand births) 
are always much higher in towns than in countr y districts. -A 
quickly developing cai naturally feels the want of fresh air 
and sunlight more than an adult, and hence it follows that the 
air of a big city which is not good for any of us, is especially 
bad for children. 

Having arrived at the conclusion that the increase in the 
amount of fog in London is due to the increase in the area and 
density of the city, and having also shown that the atmosphere 
of London in time of fog is merely an exaggeration and concen- 
tration of its normal atmosphere, it may be instructive to turn 
our attention to that portion of London which experiences the. 
ereatest difficulty in obtaining fresh air—the central districts 
of the Registrar- -General. 

The central districts of the Registrar-General include the 
districts of Holborn, the Strand, St. Martin’ s, St. Giles’, and 
the City. 

These districts in 1861 contained a population of 883,321; in 
1871 a population of 334,369; in 1881 a population of 282,238 ; 
and ihn 1891 a population of 247,140. 

These central districts constitute the very core of London, 
and, roughly speaking, extend from St. James’ Park to the 
Te er, and from the Pentonville Road to the Thames. 

They occupy 2,132 acres, and appear to have reached their 
maximum density of population in 1861, when they contained 
shghtly more than 171 persons to the acre, since which time 
the night population has decreased, and according to the last 
census they contained about 115 persons to the acre. 

In the “* Annual Summary of Births, Deaths, and Causes of 
Death in London and other Great Towns, 1891,” published by 
the authority of the Registrar-General, will be found a table 
(Table 9) giving the London mortality i in five groups of dis- 
tricts, Bron. 1841 to 1891. 

Let us first take from this table the mean rate of mortality 
in the five decennia intervening between the beginning of 1841 
and the end of 1890. 

In the Western districts the mean rates of mortality have 
Beene 3 0, 2276, 22°7> 20°8, 19:7. | 

In the Northern districts the mean rates of mortality have 
been 22°7, 22°2, 23°6, 21:9, 19-1. 
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In the Eastern districts the mean rates of mortality have 
been 26:2, 25°1, 26:9, 25:0, 23°7,. 

In the Southern districts the mean rates have been 26:2, 
BAA 0345. 21-9. 193; 

Thus it will be seen that in all these districts the rates of 
mortality have tended steadily to diminish between 1841 and 
1891, this diminution being most marked in the southern 
districts and least marked in the eastern districts. 

When, however, we come to the Central districts we find no 
such steady diminution, the mean rates of mortality for the five 
successive decennia having been 24°7, 24:4, 26°5, YA-9, 23-3, 

This seems a fact is such prime importance that it 1s 
advisable to consider it more in detail, and accordingly I add 
from this table the death-rates in fhe central districts for 
every year, from 1841 to 1891. 


Annual Rate of Mortality in Central Districts. 





Moen MER Llen thaws bon ia. 25°0 EOI” foaled eae ne 24°8 
Bere NS n Tage eg enon & 23°6 LEGS as / he ee 25°2 
A) ars avait ol Rist te 25.3 SOD ets es age as ee 26°6 
OEE ba P RAGA. clitan Sats oaks 24.4 DST On pth Aceies agence 26°0 
MORO) Weck ccd se is Oe oat 24°0 MOM 5 Ab nash Oe ok Lote ie 25:0 
OO ex atieae pa enteaads Z2°9 ORES Siow ateca ace Steet 23°6 
PS8 | 4h eo ee oe 2i°9 ESO se Ors a eee 29° 1. 
| CL aan oe gare aes oS 25°3 Re: Seer Se rao 27 
GO ance ah oN ee UST, 20 Se oa eee 26°2 
Bo eee. hls eee v4 HOMO cue atti eee 24°] 
ool sro ino dee ee ne 24°71 MOT Fs ec ee ee Cees 24°2 
(0 ga a eae CUED eC nel ae 23°9 Oe Oy hd GS en ee 20°2 
LC ae eae Be? | 25°1 TO 2 ats Set alee Wen aaa 26°3 
POO ake eos akan cee 274: LESO AR ee aes ee 23°8 
Me OO Scots aad aa 25°1 LSS eas ches Soe eee 23°4 
BOO tear SCRA RNS See BOO hi ROB Sak siecontaen kh «erat eae 24-0 
Bey Cts Ade ees Gurnee 23°8 ASSO Ay nd Sons cow has 23°3 
SOLA dc dd eh eas 24°5 sso, Sean e Ee creme et 23°8 
ONO Riya i's «Sard eh Roh as 24-1 BO BOy as Coen hess geen 229 
Vio SS Rae vet rae en ave, 23°3 TOSCO. ike cosas cere 23°4 
LSS See Seeer Rene 20°4 to) em ee 23°5 
RC ee RR cer eat re 26°2 W OSS: 3g 5 s.0 scree eee Zan 
BGO. tee sche ek Gare 26°9 TSG Ns oe we tow cee 20°9 
Bs aes ahs oa Soa 29.5 PODU saa Se rt eee 24°8 
OC e is 6.5 luis ee hae 27°71 TOOL a ies. cet eee 26°5 
SOO coe fon a ae gee 214 


We thus arrive at the rather startling fact that not only has 
there been no material decrease of the mortality in these central 
districts in the half-century intervening between 1841 and 
1891, but that the mortality for the last “recorded year, 1891, 
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was actually the highest on record since 1869, and has only 
been exceeded on eight occasions. 

Compared with the high rate in the central districts of 26°5 
for the year 1891, we find that the rate for the same year in 
the other districts im London was as follows :—Western, 20°8 ; 
Northern, 20:0; Eastern, 24; and Southern, 19°8. The rate 
of mortality for the whole of London in 1891 was 21-4. 

We naturally look for some explanation of this high mor- 
tality in the centre of London. Is it due to the hospitals 
contained in the central districts of London, and do the inhabi- 
tants of outlying districts flock to hospitals and institutions 
in the central districts to die in them, and thus unduly swell 
the mortality ? 

The answer to this is “ No,” for a table (Table 11) given on 
p-. xu. of the report from which I am quoting, gives a corrected 
return of birth and death-rates for the districts of London 
in 1891, in which the deaths of non-residents occurring in 
hospitals have not been included. 

From this it appears that the corrected death-rates for the 
districts of London were as follows, and for the sake of 
eo I have placed the uncorrected death-rates alongside 
them :— 


Distt aaa na! 
Western a. rs ae 19°5 Le a 20°8 
Northern a - 70 20°0 Ree 20°0 
Central th i a: Pee a, 26°5 
Eastern an *. - 25°9 Se ontite 24-0 
Southern a ai so 2Or2 me Lg9es 


It thus appears that more persons left the central districts to 
die elsewhere than came from the other districts to die in them, 
and that the true death-rate of the central districts for 1891 
was 27°6. 

Turning to another table on p. xvii. of the report, in which the 
corrected death-rate for 28 great towns is given for 1591, we 
find that the figure for central London (27:6) is higher than 
that for any of these big towns. 

The deaths of children under one year of age to every 1,000 
births were, for the whole of London, 154, for the central 
districts 177. 

Before the death-rate of the central districts can be ac- 
knowledged as true a further correction must be made for 
age distribution. This correction would certainly tend further 
to augment the figure, but to what extent it is difficult to say 
Titiout an exact knowledge of the number of persons living at 
each age in the districts. In London, as is well known, there 
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is a deficiency of persons at the extreme and most vulnerable 
periods of life, the population of the central districts especially 
being maintained by the constant immigration of selected 
adults from the country, among whom the death-rate should be 
low. Again, we must bear in mind that the corrections made 
in the death-rate by the Registrar-General are corrections 
which are entirely in the interests of London. Care is taken 
that the London death-rate should not be swollen by the 
inclusion of visitors from outside who die within its limits; but 
no correction is made in the interests of the country, as a 
whole, for persons who, falling ill in London, go out of it to die. 
I cannot but believe that in this matter our exports would 
considerably more than balance our imports ; for it is notorious 
that directly a man falls ill in London, we send him to the 
country to regain his strength or die, as tne case may be. 

There can, es think, be no doubt that this high death-rate of 
4 OW, nevertheless, considerably too low if we are to honestly 
compare it with the ‘mortality ficures of the country as a whole. 

But it may be urged that these central districts are poverty 
stricken, and there can be no doubt that there is a considerable 
amount of poverty concealed by the palatial buildings which 
abound in them. These central districts are certainly not so 
poor as the eastern districts, and although there is no little 
poverty in Holborn, Clerkenwell and St. Luke’s, it is largely 
counterbalanced by the wealth of the Strand, the City, and 
Bloomsbury. These districts may be poor, but most certainly 
the poor which live in them are better off than they were fifty 
years ago, and the gradual and complete disappearance of 
typhus foe may be taken as evidence that there cannot be 
any large amount of serious want. The disappearance of 
typhus is due to cheap food; and cheap food in cities has been 
brought about by Free Trade. 

hat looking at these death-rates for the central districts from 
1841 to 1890 one cannot but be struck with their comparative 
uniformity, and the absence of figures which seem to point to 
any particular years as especially pestilential. In 1846, 1847, 

1848, and 1849—years memorable for want, social disturbance, 
and cholera—the death-rate averaged 26 only 
year of choler vas 27°4, and in 1866—another ee 
year—it was 27:1. 

Vhe highest death-rate was in 1864 when it stood at 29°, 
the lowest recorded was in 1850 when it stood at 21:1. 

The fact that the Cholera years make so small a show in the 
death-rates is interesting, because, as is well known these 
disiricts have enjoyed the excellent water-supply of the New 
River, and did not in 1854 and 1866 get any material part of 
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their water from the Thames between the bridges or from the 
polluted Lee. 

There is in fact no reason why these central districts should 
suffer from the effects of water-borne contagia, more than any 
other districts, and it appears evident that the high mortality 
which persists in them is not due to any defect of water supply. 

It is rather mortifying to contemplate the persistent high 
death-rates in these districts, when we consider the money 
which has been laid out in them for the express purpose of 
improving their sanitary condition. 

The opening of the New River, the rebuilding after the great 
fire in 1666, the removal of the city walls and cates, the covering 
of the Fleet Ditch, the making of the main-sewers, the con- 
struction of the Thames Embankment, the closing of the City 
churchyards, the laying out of the New Road, Cannon Street, 
Queen WV iciovin Street, the Holborn Viaduct, Northumberland 
Avenue, Farringdon Snrecn Shaftesbury ens New Oxford 
Street, the Metropolitan Railw: ay, the improved lighting, the 
magnificent paving, enforced vaccination, enforced education— 
these are among the public measures of ‘“ betterment,” every 
one of which should have the effect of improving the Public 
Health. 

Again, we have new markets, new bridges, model dwellings, 
an Adulteration Act, a Notification Act, an army of inspectors 
for slaughterhouses, dairies, and factories, and a complete set 
of hospitals and asylums in neighbouring counties to which are 
sent paupers, lunatics, imbeciles, and cases of infectious fevers. 

These central districts form a city, which is equal in magnifi- 
cence to any city in the world, and which, when viewed upon a 
fine day, is calculated to inflame the imagination and rouse 
every feeling of patriotic pride. Nowhere on the globe can one 
see a greater concentration of municipal magnificence or a 
greater variety of fine buildings, whether public or private. 
Nowhere, probably, is to be found such ample and luxurious 
hotel accommodation for visitors, and nowhere is there a Vanity 
Fair more profusely furnished with theatres and halls of pleasure, 
with shows and shops. Were it not for the fact that the 
Registrar-General drags a mummy across the scene marked 
with the figure 27°6 our enjoyment ‘would be unalloyed. 

The hygienic difficulty with which these central districts - 
have to contend is not that of water-supply, sewerage, or food 
supply, but a difficulty in getting an adequate supply of fresh air. 

On paper they appear to have undergone a diminution ot 
population, but from the hygienic point of view such a state- 
ment is obviously misleading. It is true that fewer people 
sleep in these districts than was the case thirty years ago; but 
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for at least eighteen hours out of every twenty-four the 
overcrowding is excessive. Is there any time of the day or 
night when ies districts have not in them some thousands in 
excess of the sleepers? After the eighteen theatres have closed 
their doors, the printing-offices of the daily papers are crammed 
to repletion, and then come the market people; and these are 
followed by the daily toilers on the busy scene. Judging from 
the day census of the city proper, it 1s quite safe to say that at 
least a million people visit these central districts daily, of which 
probably half-a-million have occupation there ; and these help 
not only to use up the air, but not improbably leave it “seeded” 
with a fair percentage ‘or infective particles. If we look 
rationally at these central districts we must admit that for 
practical purposes the over-crowding is infinitely greater than 
it ever has been. 

It is somewhat humiliating to find that after all our efforts 

the death-rate of Central London has undergone no material 
change during the last 52 years. 

It is also rather humiliating to have to admit that the lowering 
of the death-rate in districts other than the central, is probably 
due to dilution rather than genuine improvement. In 1841 
London contained some 1,800, 000 inhabitants; to-day it contains 
4,250,000, an increase of 2,550,000. At ane same time the 
central districts have decreased to the extent of 136,000 and 
from this we are entitled to conclude that of the 4,250,000 
inhabitants of London, at least 2,686,000 are living in absolutely 
new districts which having i developed since 1841, and 
stretching from the centre into the country, have ee to 
dilute the central death-rates. It is not very far from the truth 
to say that 60 per cent. at least of the inhabitants of London 
live in a city which was non-existent 50 years ago, and con- 
sidering the amount of building which has been carried out 
since 1841, it is certain that considerably more than 60 per cent. 
live in Hennes which are absolutely new. 

Although no improvement has taken place in the death-rate 
of the central districts of London I do not wish to be under- 
stood as speaking lightly of the sanitary work which has been 
carried on in those ene Far from it, for it is certain that 
without the strenuous efforts which have been made to tr y and 
grapple with the sanitary problems in such a hemmed-in and 
crowded area, the death-rate must have risen to a far higher 
figure than any of those which I have quoted. 

Again, we must be careful to distinguish between crowding 
out of doors and crowding indoors, and we must remember that 
crowding in houses and under a common roof is infinitely the 
most dangerous form of crowding. 
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Now a city like Central London which has been built upon 
no fixed plan, and with no universally applicable rule for keep- 
ing a due relation between the cubic ‘contents of a building and 
the area it occupies must constantly be in need of surgical 
interference to relieve congested areas. William Cobbett, in 
his “ Rural Rides,” invariably speaks of London as “The Wen,” 
1.é., he regarded it asa pathological growth, and there can be 
no ioahe he is correct in his point of view, as is shown by the 
frequent recurring necessity for surgical interference. We 
have cut broad streets and avenues through the slums in various 
directions, and a new scheme of civic surgery, which is to cost 
three and a half millions, is just now occupying the minds of 
our County Councillors. 

Now this process of Haussmannizing a City may add greatly 
to its architectural beauty and doubtless serves to facilitate 
traffic and business, but it is tolerably certain that such schemes 
by increasing the over-crowding indoors, are more likely to 
increase than to decrease the death-rate. When we sweep a 
path througb the snow the snow is piled on either side, and 
when we cut a thoroughfare through the slums the inhabitants 
(unless they be driven out of the district entirely), are piled up 
in so called model dwellings, at the sides of the new boulevard, 
and those who pe obably had a house to themselves with a little 
backyard for airing the children, find themselves provided with 
“ quarters” in a barrack, and ander the same roof with dozens 
of others, a most admirable arrangement for the mutual ex- 
change of scarlet fever, whooping-cough, measles, diphtheria, 
influenza, and other infective commodities. 

The concentration of houses, and the concentration of 
inhabitants under a common roof, must increase the amount of 
air-borne disease, and there can be no doubt that with the 
increasing height of our houses and the ever increasing area of 
the city, ‘the mortality of the centre of London is certain to 
increase. 

In the first quarter of last year (1892) we had a very sharp 
epidemic of influenza in London which lasted for six weeks and 
caused, approximately, 1,000 extra deaths per week while it 
lasted. The effect of this epidemic, which was due to air-borne 
contagia, is shown in the corrected returns of the Registrar- 
General for the first quarter of 1892. 

The death-rate for the whole of London during this quarter 
was 27:8, and the total deaths amounted to 29,529. 

A glance at the returns shows that, roughly speaking, the 
death-rate of the various districts rises as we proceed from the 
circumference to the centre of London, and cer tainly the central 
districts of the Registrar-General show a rate of mortality which 
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is deserving of attention. Taking these central districts in 
order of mortality we find that ie death-rates for the first 
quarter of 1892 were as under :— 


Strand a y ae so; ~ O20 
Holborn ~ m6 iy a 3) COORG 
St.-Luke’s.... ne < . ba, ED 
Clerkenwell. . Ae ie ae sepa 
St. Giles’s .. Ae Ne n 2 poe 
City .. ; aM ie Nfs: mer ic) 
St. Neartinrs: s E Ziel 


The infant mortality soa Ww es oe a hae of London 
stood at 179, was no in en 317 in the Strand, 244 in the 
City, 229 in Holborn, 217 i St..Martin’s, 212 im Clerkenwell, 
186 in St. Giles’s, a 170 in St. Luke’s. 

In St. Luke’s the birth-rate for this quarter was exceptionally 
high (45:2), and the births exceed the deaths by 99. In each 
of the other central districts, however, the deaths considerably 
exceeded the births, a fact which was due as much to the 
exceptionally low birth-rates as to the exceptionally high death- 
rates. If we exclude St. Luke’s we find that in the six remain- 
ing districts the deaths exceeded the births by 452. 

The smallness of the birth-rates (St. Martin’s, 16°9; City, 
17°5; Strand, 24; Holborn, 27; St. Giles’s, 80°4; Clerkenwell, 
33°5) shows how abnormal must be the age distribution, and 
that. when the human birds pair they have largely given up the 
central districts for nesting purposes. 

The over-crowding which is so marked a feature, not only in 
London but in all modern cities both here and in America, may 
be usefully looked at from another point of view. This over- 
crowding has arisen from a too absolute neglect of what may 
be called the “earth unit.” Not only does % every living being 
require for his support a certain definite average amount of 
pure air and pure water but also a definite average amount of 
the earth’s surface, to provide him with food and clothing. 
What this average definite amount of the earth’s surtace is, it 1s 
difficult, perhaps “impossible, to say, but I have given some figures 
in a paper which I lately contributed to the “Medical Magazine 
which lend support to the supposition, that in the British 
Isles about one acre of cultivable land might reasonably be 
taken as an earth unit sufficient for the bare support of each 
individual of the population (including both sexes and all ages). 
If the individual really inhabited his unit there need be no 
difficulty about fresh air, water-supply, or burial. Steam and 
Free Trade have enahlea us to neglect this unit absolutely, for 
dwellers in cities may and do draw their supplies from the 
Antipodes, and there is no longer any absolute necessity for 
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market gardens or farms in the immediate neighbourhood of 
cities. Free Trade has facilitated the crowding into cities, and 
our modern methods of sanitation have enabled us to build 
houses of any height and as close together as it is possible to 
pack them. We have neglected the earth unit absolutely, and 
we are encountering serious difficulties in consequence, and one 
of these is the thick impure atmosphere of cities, and dense 
black fogs when the climatic conditions are favourable for their 
formation. 

Thus far we seem to have arrived at the conclusion that the 
increase in fog and darkness in London is a natural consequence 
of the increase both in area and density of the City, whereby 
too many fire-places are packed on a given area. In considering 
remedies for this state of things we must have regard both to 
the sanitary and commercial aspects of the question. If the 
air of London could be purged of its dirt there can be no doubt 
that the beauty of the city would be immensely increased, and 
that the saving of money would be very great. It is difficult to 
estimate the money loss to London tradesmen, caused by a fog 
like that of Christmas, 1891. In damage to goods, loss of 
custom, and increased difficulty and expense in the transit of 
goods the loss must be prodigious, and on this ground, if on 
no other, we should make every effort to lessen the dirt of the 
London air. 

Let us suppose that all our houses were warmed by steam 
coils; all our cooking done by gas, and all our artificial light 
generated by electricity. The London atmosphere would then 
be comparatively clean, but for the dust raised by 5,000,000 
people in incessant motion, 

Would London be any healthier in consequence of such a 
reformation? The answer to this is doubtful. We have seen 
that there is good reason for supposing that the evil effects of 
a London fog are due in a great measure to the stagnation of 
the London atmosphere ; ; and it seems needless to insist that 
such stagnation is far more intense indoors than in the street. 
Now, our open fire-places undoubtedly serve in a marvellous 
way to renew the air in our dwellings; to sterilise all air which 
passes through the fire into the chimney, and also, doubtless, to 
cause currents and movement in the air round the tops of the 
chimneys where the hot gases escape. With the utopian 
reformation I have imagined the open fire-place would disappear, 
and I am on the whole disposed to believe that the death-rate 
in the central parts of London would increase as a consequence. 
I do not for an instant believe that our smoky atmosphere has 
any antiseptic action, as has sometimes been suggested, but I do 
believe that the increased movement of the air caused by open 
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fires, must lessen the risks of infection, especially among such 
as are crowded under a common roof. 

Let us suppose a reform rather less sweeping than the one I 
have imagined, and let us consider what would a our condition 
if by the use of smokeless fuel, such as gas, coke, anthracite, 
and by the employment. of improved orates the smoke from 
our chimneys were practically abolished. Now we imust 
remember that it is impossible to burn fuel without fouling the 
air, for even if we get rid of the “blacks,” which are not the 
result of combustion but rather of wasteful non-combustion, we 
should still have the true products of combustion to deal with, 
viz., carbon-dioxide, probably some carbon-monoxide, watery 
vapour, sulphurous acid, sulphuric acid, and hydrochloric acid. 
None of these would he lessened, however perfect the com- 
bustion, and all of these (except the w atery vapour) are either 
poisonous or irritating or both. I fail to see that (except for 
the lessened dirtiness) we should be much better off, and I 
believe that a prolonged winter fog would continue to have 
the same effect upon the death-rate as at present. 

The abolition of “blacks” in London is indeed a ‘*consumma- 
tion devoutly to be wished,” and for the attainment of this end, 
it would be worth while ie make very considerable expec 
but I doubt very much whether the means proposed (smokeless 
fuel and perfect combustion in our grates) would produce a 
perfect cleanliness of the air. We all know, for instance, how 
dirty gas is and how black it makes our ceilings and our walls, 
and a is hardly rational to suppose that combustion in our 
grates can be more perfect than the ordinary combustion of 
gas. Then again I will remind you that in every 100 grammes 
of the solid deposit collected in February, 1891, on “Veitch’s 
plant houses at Chelsea, 39 grammes consisted of carbon and 
nearly 34 orammes boned of metallic iron, magnetic oxide of 
iron, ferric oxide, and mineral matter, chiefly silica. This seems 
to haw that the hot blast from our erates carries with it not 
only mineral dust from the fuel, but probably siliceous particles 
and debris of iron from the chimneys and chimney pots. ~ 

It seems, in fact, tolerably clear that of the amount of solid 
particles in the air of London, not more than half could be 
abolished by improved grates and smokeless fuel. This seems 
to me, in the present state of our know ledge, to be the highest 
ideal attainable. 

Again it is not possible to suppose that all the dirt in the air 
of London is due to the chimneys. <A good deal of it must be 
caused by the incessant traffic and movement of some five 
million persons on a limited area. 

In short, the density of our fogs is largely due to the density 
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of population, and it is doubtful whether any Parliament would 
attempt to limit the population density of our cities, because to 
do so would seriously interfere (so it is thought) with money 
making. 

Of late years, what may be called a new phenomenon in 
connection with the air of London has frequently been observed, 
viz., the high fog or high darkness, which, while leaving Ge 
streets quite free from mist, effectually hae off the light of 
the sun, and gives us a darkness in every way comparable to 
the les of night. This must be due to a bank of fog 
‘hovering over the city, and the explanation of this new 
phenomenon is probably to be found in the enormous increase 
in area which the city has undergone of late years. The smoke 
of some densely populated outlying part is caught as it were in 
a passing cloud of vapour, which, “drifting far over the tops of 
the houses, acts as an absolutely opaque screen between us and 
the sun. 

Although I am of opinion that the dirt in the London air 
can only be cured to a limited extent, it is nevertheless our 
duty to do our utmost in the matter. 

When the Coal Dues were removed by the London County 
Council it would have been well, perhaps, if the remission of 
tax had not been extended to bituminous fuel. Certainly the 
removal of the Coal Dues was not in itself a measure likely 
to diminish smoke. Whether it would be possible to penalize 
the domestic chimney for misbehaving itself in the matter of 
smoke is very doubtful, and whether such penalty should fall 
upon occupier, owner, or ground landlord is again doubtful. 

The dirtiness of London air being mainly due to the density 
and area of the City in the matter of people, houses, and 
chimneys, can nothing be done to lessen the density? Iam 
afraid the answer to this must be that such measures do not 
come within the range of Practical Politics. London is re- 
garded as a place for making money in, and people who come 
to it for that purpose are very unwilling to be pestered with 
vital statistics. People rush into London from the country, go 
to their offices, and rush out again, and as a consequence they 
have no local feeling for a place mien is associated with the 
toils of life rather than its amenities. Even in the residential 
quarters the inhabitants must be regarded as birds of passage, 
for a lease terminable in 7, 14, or 21 years represents the only 
tie which fixes them in one locality, and the depreciation of 
value in the house which they inhabit, owing to the too near 
approach or increased height of other houses, is not a matter 
which very greatly concerns them, and as for the ground land- 
lord the closer the houses the greater the profits. 
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That London will go on for some time yet getting progres- 
sively worse there can be little doubt, but, nevertheless, it is 
useful to point out how its troubles ie arisen, for although 
one may have no local feeling for what Cobbert called “ the 
Wen,” one would be sorry to see her bad example in sanitary 
matters recklessly imitated. The popularity of London has. 
arisen from its natural advantages of situation on a fine navi- 
gable river. ‘These advantages are increased now that it is the 
terminus of every important railway in the country. The 
communication by means of steam with the rest of the country 
and the rest of the world, has enabled it to draw its supplies 
from immense distances, and it has been able to build, without 
a thought for the consequences, on the ground which formerly 
was indispensable for growing vegetables and feeding cows. 

Free Trade, by the removal of all restrictions on imported 
food, has increased the facility of feeding town populations. 
Free Trade has probably been the main cause of the dis- 
appearance of typhus, but, inasmuch as it facilitates the 
crowding into towns, it is a measure which has exercised a 
very doubtful influence on the public health. 

Steam and Free Trade have undoubtedly stimulated the 
growth of London, and steam again must be held answerable 
for the most serious element in its growth—its increased den-. 
sity of population owing to increased height of the houses. 
This has come about by the possession of wher under pressure 
and the cast iron water pipe whereby water supply and filth 
removals can be efhiciently provided for in even the loftiest 
buildings. This it is which has caused the great increase in 
the height of the houses and has encouraged the tenement 
house with its inevitable overcrowding. This fact was pointed 
out by me last year in a free lecture delivered at University 
College, London, and it was also insisted upon that the modern 
City is distinctly a modern invention, that it had no counterpart 
in ancient times, and that as overcrowding is by far the greatest 
of all sanitary evils, the modern tendency to build houses with- 
out any curtilage, is a most dangerous one, and calculated to 
more than counteract the efforts which have been made to 
improve the health of our cities. 

I am quite willing to admit that it is not a matter of very 
great consequence whether the death-rate of London be high or 
low, and I feel very confident that if its inhabitants were polled 
as to whether they would lke a lowering of death-rate or an 
increase of trade profit they would choose the latter. Never- 
theless, I hold the opinion strongly that if a city is to be kept 
healthy, its density must not be allowed to pass certain limits, 
and the building operations must be carried on in accordance 
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with some principle by which a proportion is maintained 
between the cubic contents of a house and the area of ground 
it occupies. That the interpenetration of the houses by open 
spaces, and the making of house curtilage obligatory, are both 
necessary measures if a city is to continue decently ‘wholesome 
I have no doubt. I shall be told such a proposition is not 
practical on account of the high price of building land. I am 
sorry for it, but I have not been able to think of any other 
regulation which would serve to prevent the overcrowding of a 
city, and, as for the high price of building land, that is largely 
due to the absence of any adequate rule for defining the pro- 
portion between the cubic contents of a house to the curtilage 
which shall surround it. Any such rule to be of any use, 
must be an universal rule applicable to the whole country. 

Many attempts have been made from the days of Elizabeth 
downwards to restrict the growth of London, but all such 
attempts have proved unavailing. The most determined of 
these attempts was in 1657, under the Commonwealth, when 
an Act was passed which inflicted a fine of one year’s rent upon 
all builders and occupiers of houses which had been erected 
within ten miles of the City Wall since the 25th day of March, 
1620, and further directed a fine of £100 to be levied on all 
persons who should erect “ Any dwelling-house, out-house, or 
“cottage within the limits mentioned without assigning four 
“ acres of ground to every such dwelling-house, &e. , respectively.” 
In 1757 when what is still called the New Road from Paddin gton 
to Islington was made, the Building Act provided that no house 
should be erected within fifty feet ‘of the road, showing that in 
the days of George II. our legislators had some sense of the 
necessity for checking overcrowding of houses. This law with 
respect to the New Road has been flagrantly broken, however, 
dozens of times, and since then Moorfields has been built upon 
and the Drapers’ Gardens in the City has been covered with 
offices. 

Our modern methods of water-supply and filth-disposal have 
given a fatal facility to the overcrowding of houses, an over- 
crowding which ought if possible to be checked. 

In addition to the scientific building regulations, I think 
the incidence of local taxation’ might be regulated so as to 
check overcrowding. Houses should be rated in proportion to 
the cubic contents, and open spaces round houses should be very 
leniently dealt with when valuing for rating purposes. 

I think the whole of the sanitar y rates ‘should be levied en 
bloc from the ground landlord. It is the ground landlord who 
makes the chief profit out of overcrowding, and it is over- 
crowding, more than any other condition, which sends up 
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the sanitary rates. Again, overcrowded districts inevitably 
deteriorate in value in aes and if rates were regulated by 
cubic contents of houses, oad levied on the ground landlords, 
these persons would s safeouard their own interests by observing 
due care in laying out their building plots. 

Again, I think we should be careful how we abandon any 
customs Shee serve to mitigate the evils of overcrowding. We 
are now engaged in burning all organic refuse, and some of us 
are urging “the cremation of the dead. I hold very strongly 
that the pr oper destination of all organic refuse, including the 
dead body, is burial, and that the necessity of providing land for 
cemeteries, and for the productive utilisation of organic refuse, 
is a great and undoubted boon to the living, by serving to per- 
petuate open spaces in the neighbourhood of towns. Destructors 
and crematoria may be necessary, but it is impossible to regard 
the burning of organic refuse as a scientific method of disposal, 
and most certainly it must add impurities to our already too foul 
atmosphere. Hffete organic matter of all kinds, if rationally 
treated (7.e., superficially buried) will freshen the air and yield 
an increase for the living. When we wantonly burn ‘such 
valuable matter we ought to feel a twinge of conscience, as we 
hope the servant-girl does when she lights the kitchen fire with 
slices of bacon. 

There can be no doubt that in England the rural districts 
have been sacrificed for the sake of the towns, and that the 
free importation of food has much impoverished the agricultural 
classes. I believe that it is possible for the towns to ‘materially 
help the agriculturist if they will make some serious attempt to 
supply him with organic manure at a cheap rate. If this is to 
be done the refuse matter should be intelligently dealt with and 
sorted. A mixture of garbage, chemicals, broken bottles, and 
clippings of tin, is of no use whatever woul it has been sorted. 
It is easy to put it all into a furnace, but an intelligent and 
properly-instructed person would do something better than that. 
The most productive ground in the whole country is probably 
that devoted to market gardening round London, and_the 
reason for this is to be found in the fact that stable dung i is to 
be got from London very cheap indeed—almost for nothing. I 
ate it as a fact from more than one market gardener near 
Isleworth that these gardens take habitually sixty or seventy 
tons of dung to the acre per annum, and that hungry land is 
able to consume as much as two hundred tons per acre. It is 
to me an astonishing thing that no London parish has had the 
enterpri ise to arrange for the systematic carriage of its organic 
refuse into the country by trains, and the establishment of a farm 
colony for its unemployed. These market gardens produce a 
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eco amount of food, and pay (as compared with farm- 
land) very large weekly sums in wages, for they employ a great 
many hands even in the depth of winter. 

When in spring the train runs through these gardens all 
ablaze with blossom and redolent of wallflower, with rows of 
men and women busy planting, or hoeing, or weeding, or gather~ 
ing, and ultimately as it enters London pulls up opposite a 
gaunt enclosure with a furnace in the middle and a despairing 
notice on a big spoil heap, that clinkers will be given away, it 
is impossible not to make comparison between the right as 
opposed to the wrong use of refuse. Andif Trafalgar Square 
should happen to be filled with unemployed one is still further 
driven to the reflection that possibly such gatherings are but an 
illustration of the old proverb that “ wilful waste makes woeful 
want,” and that one of the legitimate occupations of these un- 
employed should be to turn the organic refuse of the city to 
productive purposes, and so extract work and food and wages 
from their only source, the earth, and in so doing maintain open 
spaces near cities, to regenerate the freshness of the air and keep 
the inhabitants to some extent apart. 





Sir THomas Crawrorpb, K.C.B. (London), thought the paper an 
able review of some Sanitary points pressing on the people, and that if 
the remarks lead to finding remedies for the evils arising from fogs it 
would be very valuable. He was fascinated by Dr. Poore’s reference 
to the advisability of every inhabited house being surrounded by four 
acres of ground, which reminded him of the famous three acres and 
a cow, a state of things which would be very advantageous, but 
would, he was afraid, be impossible. Dr. Poore had pointed to a 
growing danger, namely, that of substituting elevated crowding for 
surface crowding. He (Sir Thomas Crawford) doubted whether this 
substitution would prove a remedy for overcrowding. He was him- 
self in favour of splitting up the crowded portions of the City by 
wider streets, and advocated the increase of open spaces, but he did 
not agree with Dr. Poore in the increase of burial grounds. He 
concluded by proposing a hearty vote of thanks to Dr. Poore for the 
very able paper which he had placed before the meeting, and remarked 
on one important point which Dr. Poore had raised, namely, the 
danger of being led away by statistical figures, which, taking it on 
the average, were apt to make London appear as a healthy place, 
whereas many places in London were very unhealthy. 


Mr. G. J. Symons, F.R.S. (London), said it was difficult to decide 
on the most important point raised by the Lecturer, as he had given 
somany. He thought that the London County Council had ulready 
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enough to do without undertaking the fog question. He thought that 
London fogs were not more frequent or opaque now than they were 
forty years ago, he having vivid recollections of some splendid speci- 
»mens when a boy, but he thought they were becoming dirtier. He said 
that the supplanting of grass in London by pavement had tended to 
counteract other causes of the increase of fogs. He cited an experi- 
ment on the blackness of fogs he had made at Camden Square. At 
3 o'clock in the afternoon of a day on which there was a black fog, 
he had been unable to distinguish white papers on a table near the 
window from the black leather covering of the table itself, whereas 
on an ordinary day it was possible to do so at 10 o'clock at night. 
He remarked on the distance blacks would travel. Referring to 
“The Doom of the Great City,” he said the theory of this pamphlet 
was that carbonic acid had increased to such an extent that every- 
body died where they were. He pointed out the fact that in Man- 
chester, owing to the amount of sulphur in the air, umbrellas had the 
reputation of lasting a shorter time than elsewhere ; and as a good 
illustration of the dirty state of the atmosphere, remarked on the dis- 
tance and with what clearness street lamps were visible after a good 
shower of rain as compared with after there had been no rain for 
weeks. Illustrative of the thickness of the atmosphere he said there 
were three prominent objects situated, two within a quarter of a mile 
of his house, and the third one mile away; and that in winter even 
the two of these were visible only about two days ina month. Sun- 
shine in London was certainly on the decrease, as evidenced by the 
fact that roses would not now grow in the Botanical Gardens, and 
that whereas he (Mr. Symons) had ripe grapes on the walls of his 
house some time ago, none would ripen there now. He had great 
pleasure in seconding the motion. 


Mr. Capper (London) spoke of the advantages to be derived 
from the use of anthracite coal. He personally had been using it for 
years and found it much cheaper than any other coal. It could be 
easily ignited with a gas poker. He thought that if the blackness 
were to be eliminated from fog it would be a great addition to health, 
and it would not interfere with labour. He thought that houses 
were being built too high for coal storage, and were outgrowing their 
cellar accommodation. He recommended anthracite coal, as it gives 
no fumes, can be fingered without harm, and creates no dust: It 
burns slowly, and can be obtained already broken up, and burns 
much longer. He recommended that a trial should be given it as a 
means for diminishing the blackness in fog. 


Dr. J. F. J. Sykes (London) raised the question of the difference 
between the effect of inhaling vapour and smoke. In inhaling a cold 
vapour it takes the heat away from the lungs, whereas a pea-soup fog 
chokes one. Kinds of fogs vary from moist vapour to dense smoke, 
hence the difficulty of comparison. He stated that there were plenty 
of vapour fogs which did little harm, and thought that the stagnation 
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of the air and not the vapour was the cause of harm. He stated that 
the density of a London fog could be gauged by the horizontal move- 
ment of the wind. It was a curious fact that the Strand should 
have such a high death-rate, seeing that there was such a large open 
space in front of the district, namely, the river. He thought that 
the front space of houses should increase with their height. He said 
that Medical Officers of Health have no standard of light and air 
required by human beings. He thought this was very unfortunate, 
and was of opinion that it should be somewhat as follows :—No 
habitable room that does not possess a window to which light can 
gain access at least at an angle of 45° to the sill should be considered 
healthy. He pointed out two things overlooked by Dr. Poore, which 
would prevent animal refuse from being carried out of London, as he 
had suggested, viz., the cost of transport and of labour. He was 
afraid that anthracite coal would not improve matters. He advocated 
the use of gaseous fuel, as its fumes diffuse more rapidly than the 
smoke of coal. The distinction between these two is apparent, if one 
takes the instance of a Russian vapour bath and a room in which 
there is a smoky chimney. Smoke requires to be blown away, whilst 
gases diffuse and condense. 


Sir Doveras Gauron, K.C.B. (London), said there was a point in 
the paper read with which he did not agree, namely, that high build- 
ings were as insanitary as overcrowded low houses on the level of the 
ground. With regard to the Strand, he said that the district is cut 
off from the river by high houses and densely-populated districts. He 
said the reason why the death-rate in model lodging-houses was less 
than in ground crowded houses is that there is a free circulation of 
air in and around these artisans’ dwellings which was impossible in the 
overcrowded ground houses. Referring to anthracite coal, he thought 
that better ventilation was produced by fires which produced flame 
than by using anthracite coal. With gas and anthracite coal one is 
liable to get carbonic-oxide back into the room, which is dangerous. 


The vote of thanks to Dr. Poore for his paper was then put to the 
- meeting, and carried with acclamation. 


Dr. G. V. Poors (London) acknowledged the honour done him by 
the vote of thanks, and desired to express his sense of appreciation of 
the attention given him. He said that London should not be taken 
as an example by places which had a better chance, and referring to 
overcrowding said that with regard to air-borne contagia the danger 
of infection in the open air was slight, whereas under a common roof 
it was enormous. He said that he did not believe that the health 
of a city was improved by boulevards, as they only pushed everything 
on either side and created greater overcrowding under a common 
root. Paris was a case in point. With regard to high buildings, he 
cited the case of the Magazin du Louvre in Paris, for when the 
epidemic of influenza prevailed 1,000 people in that place had it. 
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THE HOUSING OF THE WORKING CLASSES.* 


BY: HH. PERCY BOULNOIS, Moiner-k. 
Read at the Sessional Meeting, March 8th, 18938. 


“THE sins of the fathers shall be visited upon the children.” 
The sins of the speculative builders of the past are being now 
visited on the ratepayers of to-day. 

In most of the great towns of this country, owing to the 
rapid growth of their populations, habitations had to be pro- 
ied: unfortunately, when the sudden rush took place from 
the agricultural to the urban districts, due to the discovery 
of eae power and the consequent centralisation of manu- 
facturing industries, there were few, if any, laws regulating the 
erection “of dwelling-houses, and, as a result, the oreatest possible 
accommodation was provided on the least possible areas of 
building land; and as the more well-to-do citizens left their 
town houses, these were bought and converted into “rookeries” 
by the speculators of the day. In many towns, courts or alleys 
sprang up, with back-to-back houses facing these narrow 
courts. A typical court may be thus described :— 

The area on which it is built has a frontage of 30 ft. towards 
a narrow street, and is about 60 ft. in depth; fronting and 
opening on to this narrow street are two three-storied houses. 
under the first floor of one of these houses is a passage or 
tunnel about 3 ft. wide and 5 or 6 ft. high, which gives access 
to the court behind, although in some cases this narrow passage 
is not covered in, but forms a narrow, trench-like opening 
between the gables of the two front houses. In the court are 
two rows of three-storied houses, facing each other at a 
distance of only 6 or 8 ft., their backs being built against other 
houses, which in their turn face against a ‘similar court. The 
houses have 11 ft. frontage, and are 11 ft. deep, including 

walls, with staircases inside the hving rooms, and the Gite 
rentilation being that which can be derived rom the windows 
opening into the court, which is a mere well-hole. Some sixty 
or seventy persons will be found living in a. court of this 
description, which is equivalent to a population of 1,680 persons 
to the acre! 

Such and similar buildings were the outcome of an abnormal 








* See Appendix A. 
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demand for cheap dwellings in towns and the dread of specu- 
lative builders, that legislation might put a stop to their harvest 
before they had had time to “make hay.” 

Another evil form of cheap dwelling i is the mansion, or town 
house of a respectable kind converted into a tenement building or 
rookery. These are well known in London, and consist of lar ge 
houses built close together, in which every room on every Hoge 
is let to a family, and even in some cases to more than one 
family in a room, where they have lived harmoniously till one 
of them took a lodger ! 

It is not necessary to dwell upon the horrors of such an abode, 
where the ordinary daily necessaries of civilized life are absolutely 
inadequate and can only be used in common with the teeming 
population of such dens. 

In order to grapple with the insanitary court property in 
Liverpool, of which a description has been given and models have 
been shown, the Corporation about thirty years ago obtained 
an Act of Pe lement entitled “The Liverpool Sanitary Amend- 
ment Act, 1864,”’* which empowers the Medical Officer of 
Health to present to the Grand Jury at Quarter Sessions a 
schedule of any houses that he may deem unhealthy in them- 
selves, or any court, alley, or any premises unfit for human 
habitation, or in a condition, state, or situation, injurious, 
dangerous, or prejudicial to health. If the Grand Jur y concur 
with this presentment, after hearing evidence on both sides, the 
owners must either sell to the Corporation for demolition, or 
themselves demolish their property, and the Corporation have 
to pay reasonable compensation. 

Failing an agreement between the Corporation and the owners 
as to the’ purchase price or amount to be paid as compensation 
for demolition, an arbitrator is appomted by the Local Govern- 
ment Board, who decides the amounts to be paid. There is one 
point specially to be noted in connection with this Act, which 
was the first of the kind ever passed by the Legislature, and 
that is that there is no statutory obligation upon the Corpora- 
tion to provide dwellings for the persons displaced by the 
demolition of msanitary property, as is invariably provided for 
in all other Acts dealing with this question.T The Corpora- 
tion, however, have always endeavoured to sell the land, where 
suitable, as cheaply as possible, in order to encourage builders to 
erect healthy dwellings thereon available for the working classes. 
This has been done to some extent, but, owing to the necessity 


=) 
for leaving more area of open space and for other reasons, 
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the accommodation provided has not been in any way com- 
gaia with the numbers of persons displaced. For instance, 

to the present date about 3,500 insanitary houses have been 
cane | and only 334 six and four-roomed houses have been 
erected by builders, and let at rentals varying from 5s. 6d. to 
6s. 6d. per week, as against 2s. 6d. to 4s. per week rentals paid 
for the insanitary houses demolished. It may, however, be 
readily understood that the demolition of such houses as I have 
described to you is of far greater importance than the provision 
of dwellings upon. equivalent areas. 

In some cases, in order to avoid demolition, the Corporation 
caused to be pr epared for the owners schemes for the conversion 
of their unhealthy properties into sanitary dwellings ; and as 
these proposed conversions are extremely interesting, I have 
prepared diagrams to explain the details. (Copies of the 
diagrams will “be found facing page 48.) 

It was found, however, that the cost of alterations, and less 
accommodation ‘provided, disinclined owners to take dae antage 
of these proposals, and they preferred to be compensated in 
cash by the Corporation and divert the money into other 
channels. It is also found that the owners of this description 
of property have, as a rule, no means to carry out alterations ; 
and a great deal of it is trust property, &e., which makes it 
difficult to deal with, short of sale and Canokeon, 

Under the Act, which has been thus described to you, the 
Corporation of Liverpool have up to the present time spent 
£235,000 in the demolition of 3,500 houses, but still much 
remains to be accomplished. 

The Corporation have also carried out a scheme under the 
Artisans’ and Labourers’ Dwellings Act, 1875. An area 
known as “Nash Grove” was scheduled by the then Medical 
Officer of Health as an “unhealthy area * in the year 1875; 
which comprised 22,487 superficial yards (nearly 5 acres), which 
cost. the Corporation in compensation for trades, lands, build- 
ings, &c., £67,000, and the number of persons displaced was 
1,310 or £51 per head. 

Many unsuccessful attempts followed to sell the site thus 
acquired for private individuals or companies to erect artisans 
dwellings thereon. The land was offered by auction on two 
occasions with a modest reserve which was not reached, and 
consequently in the year 1885 the then City Engineer prepared 
plans, &c., and eventually erected a fine block of artisans 
dwellings, of which the following description will, I think, be 
interesting. The buildings are known as Victoria Square, 7 
they are bounded on every side by streets of 60, 45, and 30 ft. 
wide. The site contains 9,195 yards, of which 3,994 yards are 
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occupied by dwellings and 5,271 yards in the approaches, and a 
large open quadrangle i in the centre paved with asphalte, which 
gives abundance of air and light space, and is an excellent play- 
ground for the children. The entire area occupied by the 
buildings was covered with a layer of concrete 9 ins. thick, and 
all the streets in the neighbourhood are paved with syenite 
setts upon concrete; the site is thus practically impervious, with 
the most beneficial sanitary results. The buildings are 
5 storeys in height and div ided by thick party aol into 
13 separate « dwellings,” each of 75 ft. frontage and 36 ft. in 
depth. These are placed facing the quadrangle, and thus 
admit of a free circulation of air around them. 

There are 22 tenements in each “dwelling” approached by 
a separate entrance from the quadrangle, the arrangements of 
the rooms being as follows: On the ground, first, second, and 
third floors there are two tenements of three rooms and two of 
two rooms, whilst on the fourth floor there are four two-room 
tenements and two one-room tenements. There are 271 tene- 
ments in all, made up as follows :— 


86 3-room tenements... wae ua Loc rooms, 
PG 2 4, ie ae a sae eo a hs 

i aes ae ae: ae sipiahe en oN 
Superintendent’s House... WS Ce ae 


Total number of rooms 611 


The three-room tenements are arranged as a living-room or 
kitchen, 13 ft. x 12 ft. 4 ins.; a large bed-room 15 ft. 3 ins. x 9 ft. 
7 ins. (capable of being divided by a screen), a bed-room 13 ft. 
8 ins.x8 ft. 6 ins. The two-room tenements are arranged as 
a living-room or kitchen, 1d ft. x 412 it, fans... a bed- room 
15 ft. 3 ins. x 9 ft. 7 ins. (capable of division as before). The 
one-room tenements are arranged as a living and bed-room 
combined, 12 ft. x 12 ft. All the rooms are 9 ft. in height. 

The following table gives the floor space and cubical contents 
of the rooms of each tenement approximately :— 











No. 1 | No. 2 | 
EAVENGSEOOM. BupROOM. | BEDROOM. Total | Total 
TENEMENTS. % 5 floor | cubical 
Floor | Cubical | Floor | Cubical | Floor | Cubical | space. poe 





space. |contents., Space. |contents.| space. |contents. 











3-room tenements} 1603 | 1443 | 146 | 1314 | 1103 | 9944 | 416 | 38751 
2-room tenements} 1603 | 1443 | 146 | 1314 fos a 3062 | 2757 
l-room tenements} 144 1296 an camel eee! Ae 144 1296 











Norre.—These measurements are exclusive of the sculleries, laundries, and 
other sanitary conveniences, of all of which the tenants have the free use. 
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Two water-closets are provided on each floor for the joint 
use of the four tenants. The dust and ashes on each floor are 
disposed of through ventilated shoots formed in the angle of 
the lobbies leading to the water-closets. A laundry is placed 
on each floor for ie use of the four tenants, each tenant having 
the sole use on a fixed day, or portions of days. On each side 
of the laundry is provided a double stoneware glazed sink-trough 
with water laid on to each, thus giving a separate sink to each 
tenant. (ras is laid on i all the tenements, and the supply 
is under the control of the superintendent. The rents are as 
follows :— 

Three-roomed dwelling on the ground, first, or second floors, 
5s. 6d. per week, and a two-roomed dwelling, 4s. 3d. per week. 
On the third and fourth floors a three-roomed dwelling is 5s. 
per week, two-roomed dwelling 3s. 6d., and one room 2s. per 
week. The rent covers all charges, including rates, gas, and 
water. 

The class of persons who occupy ee dwellings is better 
than that which was displaced, as the following table of the 
occupations and wages of the tenants of a block ‘ea at random 


will show :— 














Occupation Wages Occupation | Wages Occupation Wages 
of per of per of per 
Tenant _ week. Tenant. week. Tenant. week. 
DAGdGIOM nc s.s24. 3ls. | 2 Millers...... GUS, Of 2OS MOOODEE™ .ccacascaccamicne 308. 
Coach Builder... | 26s. | Printer ...... 26s. CATECE - Acvecccceeestoe 25x. 
Weight-taker ..| 25s. | Labourer... 228. LMOULEY 26.0ecBeasocet 208, 
Barman sc cuss 208. PPOPUBY cocicie oss | 20s, LADOUECE wdc daos 18s. 
BOAO Ea ntae a naicae 20s. | Lamplighter. 19s. COOPEer 2. uete ones 19s. 
EADOULEL ...ec 183. | Labourer ... 17s. PORGEr. 5s Ay wee 17s. 
Charwoman ...| 8s. |Charwoman . 5s. Cigar Maker (female)] 12s. 














These persons are all of the real wage-earning class, whereas 
the majority of those displaced were no doubt of the class called 
the ‘submerged tenth,” and there is every probability that the 
houses vacated by the persons now occupying the Victoria 
Square Dwellings have become occupied by the class of people 
displaced by the demolition of the condemned houses. 

(Some drawings illustrative of the Victoria Square Dwellings 
were exhibited to illustrate this portion of the paper.) 

The Corporation have also erected another block of build- 
ings on the site of this formerly “unhealthy area,’ known 
as “The Juvenal Dwellings,” which are only separated from 
the Victoria Square Dwellings by a street, 45 feet in width, 
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which runs between them. These dwellings are of the type of 
Labourers’ Dwellings, and consist of one large block facing 
Cazneau Street, containing 50 tenements, with three blocks 
behind containing 50 tenements, making a total of 100 tene- 
ments and one shop. ‘There are only one and two-room tene- 
ments and no three-room tenements in these blocks, and the rents 
are as follows :—4s. and 3s. 9d. per week for two-room tenements 
according to height of floors, and 2s. 6d. per week for one-room 
tenements, all inclusive of gas, taxes, &c. The roofs have been 
kept flat on which the washhouses were constructed. The 
block plan shows the respective positions of these buildings, 
with plans of the arrangements of the floors in the Juvenal 


Buildings. 


The population contained in the dwellings I have described 
are as follows :— 
Males, Females. Total. 


Population of Victoria Square Dwellings... 485 ... 501... 986 
Y » Juvenal Dwellings... Re co Ara (yep Fe 


Potals- « “io O20 425055 %4.- L290 


The cost of the Victoria Square Buildings was about 
£58,000, that of the Juvenal Buildings £12,946, or a total 
of £70,946 for buildings, to which must be added the cost of 
the land, £67,000, making a total of £137,946 expended in 
carrying out these schemes. From this amount must, however, 
be deducted the sum of £2,797, the value of some surplus 
land which was sold to a builder, who erected fifty small four 
and five-room self-contained cottage dwellings thereon, which 
reduces the total cost to the sum of £135,149. The annual 
costs, consisting of maintenance, rates, taxes, gas, water, super- 
intendent’s salary, &c., amount to £1,800 per annum for the 
Victoria Dwellings, and £350 for the josel Dwellings. The 
income from rents is £3,000 per annum from the Victoria 
Dwellings and £895 from the Juvenal Dwellings, thus leaving 
a net surplus of £2,245 per annum to meet the interest and 
sinking fund on fhe capital sum of £135,149, which it is 
evident is not sufficient for that purpose. 

The Corporation however decided, and I think justly so, that 
the amount paid by them in compensation for the acquisition of 
the land, which averaged £3 per square yard, did not represent 
its commercial value when cleared of buildings, &c., and they 
have consequently assessed its value at £1 2s. 6d. per square 
yard, which reduces the cost to £25,298 instead of £67,000, its 
real cost; and taking it at this Pate. less the £2,797 repenred 
for the surplus land, the net return since the year 1888 has 
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been estimated to produce about 24 per cent. on the assumed 
capital expended. 

It is evident that in dealing with this question a considerable 
loss must necessarily fall upon the ratepayers, as it is impossible 
to acquire land already densely crowded with rent-producing 
buildings at any such price as would make it possible to erect. 
remunerative dwellings thereon, and this fact should never be 
lost sight of in dealing with Gh highly important problem of 
the displacement an re-housing of the working classes on or 
near the sites of their old homes in towns or cities. 

It will be seen from the figures that have been given that 
the loss to the ratepayers of Liverpool was £32 per head of the 
population of 1,310 displaced; and in London, where the 
operations of similar Acts have been enforced, as much as £60 
per head has been lost, this loss representing part of the 
penalty which the thrifty taxpayer of to-day has to bear in 
endeavouring to remedy the mistakes of the past. 

The problem that has thus been forced upon the present 
generation is of vast proportions, and has puzzled statesmen, 
politicians, philanthropists, political economists, and sanitarians 
for the last fifty years. It is a problem which affects the 
industrial, social, intellectual, and sanitary condition of the 
working classes, and the prosperity of the industry of the 
country. It resolves itself into how much rent can the wage- 
earning Classes afford to pay, and can the small wage-earning 
class be properly housed without State or philanthropic inter- 
ference? and how far is such interference or assistance 
justifiable without disastrously affecting that self-reliance, 
which is the mainstay and backbone of a community ? ? and how 
far is such interference contrary to the laws of political 
economy, and detrimental to the progressive evolution of the 
race? 

Even if help towards comfortable and sanitary dwellings for 
the “submerged tenth” and working classes is deemed ad- 
visable, the best methods for this accommodation have by no 
means yet been satisfactorily settled. If it is necessary to find 
accommodation for the working classes near their wor k, and to 
increase our cities vertically as well as horizontally, then I 
think the problem resolves itself into the following heads :— 


(1) That the rental paid must be the lowest that is possible 
for the maximum of accommodation. 


(2) That the situation of the dwelling shall be convenient 
for the daily avocations of the occupiers. 


(3) That the dwellings shall be substantially and sanitarily 
constructed on “healthy sites. 
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(4) That each dwelling in the block shall be to some extent 
isolated, and communion avoided as much as is possible 
under the circumstances. 


An analysis of the above requirements show that in order 
to obtain low rentals, inexpensive materials and very little 
ornamentation must guide the design, and that the site must 
have been obtained at a low price. I have caused to be 
prepared some diagrams of a class of workmen’s dwellings 
which are, I think, somewhat superior to the large high blocks 
of dwellings. With regard to convenience of site, this is of 
course a great difficulty; cost of land, possibility of securing a 
sufficient area, the value of the area for other purposes, such as 
manufactories, &c., have hitherto proved considerable obstacles, 
except where the local authority has been prepared to lose 
capital in the purchase of the land. 

That the dwellings shall be substantially and sanitarily con- 
structed is of primary importance,* when we consider the 
effect of massing human beings together in large numbers under 
the same roof for any considerable period of time; for unless 
very special precautions are adopted, these dwellings may gradu- 
ally become saturated and soaked with human emanations, and 
in the event of an epidemic breaking out considerable difficulty 
would be experienced in checking it. 

In the Times of the 15th November of last year, in an article 
on English Ports and Cholera, the following appeared : 


“ Probably more has been done in the way of slum improve- 
ments than in any other line of late years, but it is feared that 
we have in many cases only laid up worse trouble for the future, 
for the vast structures known as ‘model’ dwellings are often 
merely models of rotten construction and jerry building of the 
most shameless order. One of the most experienced sanitary 
inspectors in London, who has seen the old and the new ina 
poor district, and has now under his charge forty of these struc- 
tures, each containing from 200 to 4,000 persons, observed to me 
the other day: ‘In a few years these buildings will be the curse 
of London, they are worse than the old slums we had before 
them.’ ” 


These are serious forebodings from a leading journal, and, if 
true, point to the fact that the solution of the proper housing 
of the working classes has not yet been reached. 

Nearly all the legislation of the past upon this question has 





* See Appendix D. 
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been with a view to replacing upon any area the population 
removed therefrom, the reasons for this obligation being, no 
doubt, the desire to incommode the. population as little as 
possible, to avoid any great change in the rateable value of the 
area dealt with, the desire to study the interests of the small 
shop-keepers in the neighbourhood, and lastly, not to disturb or 
extinguish voters. 

I think it is a matter well worthy of this meeting to discuss 
the question from the point of view as to whether it is a really 
sanitary measure to perpetuate crowded areas, even under 
better and more healthy circumstances; and if it would not be 
wiser to discourage this centralization of the population into 
towns and cities, and endeavour on the other hand to provide 
suitable, self-contained, and more interesting habitations for 
the real working oes in the suburbs, leaving the ‘submerged 
tenth” to be dealt with in Municipal or State common lodging- 


houses.* 


If there is a necessity, as it appears there must be, for the 
ratepayers’ pockets to contribute to this problem, if it is to be 
carried into partially successful operation, and if, as I have 
shown, this is to cost the capital sum of from £30 to £60 per 
head, could not this money be more usefully applied in making 
arrangements for the cheap carriage of the working man to his 
suburban cottage, which could be built far cheaper than in a 
city, and have also a garden and plenty of space around it? 
Cheap means of locomotion have erown rapidly in the immediate 
past, the merchant and the shopkeeper no longer live close to 
their work, why should the labouring classes ? T would suggest 
that a bona fide working man should be carried by train, tram, 
or bus at State-aided fares; that he should live in a house on 
the hire-purchase-system, away from the squalid surroundings 
of even the most palatial block of artisans’ dwellings, and by 
this means his personal self-interest and self-reliance would be 
strengthened instead of deteriorated as it is by such communism 
as he is forced into under the block ” system; and with the 
prospect in view of one day becoming a ‘frecholder he would 
be more likely to become a peaceful, law-abiding citizen, with a 
real stake in the interests of his country. The law should be 
made. to deal with insanitary dwellings, either as areas or any 
premises unfit for human habitation, in a summary manner. 
No one is allowed to sell poisonous food, no one should be 
allowed to let unhealthy dwellings; they should be condemned 





* See Appendix G. 
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and demolished, or closed against the possibility of letting them 
Be Fapiations auless the owutts consented to alter them in 
accordance with modern sanitary requirements. 

These views may be considered as utopian, but I believe they 
are the real solution of the problem, and they are shared by 
some of those who have given this question their careful 
consideration.* 

Much has of necessity been omitted from this short lecture, 
as the time at my disposal naturally curtails many points which 
might be raised upon this debateable question, but I have added 
several Appendices, which may be useful for reference. I have 
omitted all reference to the latest legislation on the subject, 
and the effect of the Housing of the Working Classes Act, 1890 
(93 & 54 Vic., Chap. 70), which has practically superseded the 
thirteen or more Acts which preceded it.f I have omitted all 
details of the necessary points to be considered in the proper 
arrangements for the construction of artisans’ dwellings, and of 
their management after erection. tf 

I have omitted any mention of the successful operations that 
have been carried out in many towns, London included, in 
connection with the establishment of Corporation Common 
Lodging Houses, which seems to be a wise, economical, and 
effectual solution of some portions of the problem, § i in which 
direction London and Glasgow have set good examples; and 
I have abstained from quoting any statistics of what has been 
done throughout the country towards the erection of model 
artisans’ dwe ellings or otherwise. | 

In conclusion, let me summarise what I have endeavoured to 
convey by this paper : 

(1) The need for some action owing to the overcrowding of 

our urban districts, arising from special causes. 

(2) The magnitude and difficulties of the subject. 

(3) The impossibility of complying with the Acts, except at 

considerable loss to the ratepayers. 

(4) The action that has been taken in connection with the 

question by the Corporation of Liverpool. 

(5) A description of how that work has been carried out. 


(6) That if the “ Block” system is right, then great care 
must be exercised as to healthiness of site and con- 





struction. 
* See Appendix KH. t See Appendix D. 
t See Appendix F. § See Appendix G. 
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(7) That it is impolitic and insanitary to try and replace on 
the same area the displaced population. 

(8) That if State interference is not mischievous it should 
be used in the direction of spreading and not cen- 
tralising the population. 


(9) That the working man should be encouraged to become 
the owner of the house he occupies. 


(10) That the so-called “submerged tenth” should be pro- 
vided for by State or Corporation Common Lodging- 
Houses. 
I trust that this paper may add something to the already 
voluminous literature upon this interesting social and economic 
question. 








APPENDIX A. 
The Law attempts to define “ Labouring Classes” as follows: 


“For the purposes of this section the expression ‘labouring 
class’ includes mechanics, artisans, labourers, and others working 
for wages; hawkers, costermongers, persons not working for 
wages, but working at some trade or handicraft without employ- 
ing others, except members of their own family; and persons 
other than domestic servants whose income does not exceed an 
average of thirty shillings a week, and the families of any such 
persons who may be residing with them” (Cheshire Fines 
Committee Act, 1893, Sec. 5). 


APPENDIX B. 


Particulars of the Liverpool Sanitary Amendment Act, 
1864, and the subsequent Statutes amending that Act :— 


The principal Act provides that if the Medical Officer of 
Health shall find that any court,* alley, or any premises is or are 
unfit for human habitation, or in a condition, state, or situation 
injurious, dangerous, or prejudicial to health, he shall report 
the same; and if four householders report to the Medical 
Officer of Health that disease exists in any court or alley, he is 
required to make an inspection. The report of the Medical 
Officer of Health is to be made in duplicate, and the principal 
Act requires that he shall deliver one report to the Town Clerk 
and the other to the Clerk of the Peace. An important 








* The term “court” includes a street having an entrance of less than 40 
feet in width.—Act of 1864, Section 3, as amended by the Provisional Order 
of 2nd May, 1879. 


H. PERCY BOULNOIS. 53 


amendment was made in the principal Act by the following 
sections of the Liverpool Improvement Act, 1882 :— 


Sec. 78. A report by the Medical Officer of Health, under 
the Liverpool Sanitary Amendment Act, 1864, as to 
the condition of courts, alleys, and other premises 
need not be made and signed in duplicate, and a copy 
need not be delivered to the Clerk of the Peace 
unless the Corporation specially so direct. 


Sec. 79. Where the Medical Officer of Health has made a 
report to the Corporation under the Liverpool Sani- 
tary Amendment Act, 1864, the Corporation may 
from time to time (whether or not a copy of the 
report has been delivered to the Clerk of the Peace, 
or a presentment has been made under the said Act) 
acquire by agreement all or any of the premises in- 
cluded in such report, or any estate or interest therein 
or in any part thereof; and any premises, estate, or 
interest so acquired by the Corporation may be sold 
or otherwise dealt with, and disposed of in lke man- 
ner as land and premises acquired by them under the 
Liverpool Sanitary Amendment Act, 1864, and Sec- 
tion 26 of that Act shall have effect accordingly. 
Any moneys which the Corporation are for the time 
being authorized to borrow or apply for the purposes 
of the Liverpool Sanitary Amendment Act, 1864, 
may be borrowed or applied by the Corporation for 
the execution of this Section. 


Sec. 80. Nothing in this Act shall be construed so as to 
impair, or prejudicially affect, the procedure by way 
of presentment under the Liverpool Sanitary Amend- 
ment Act, 1864, in cases where the Medical Officer 
of Health, with the sanction of the Corporation, 
delivers a copy of any report under that Act to the 
Clerk of the Peace. 


It will be observed that where any property mentioned in the 
Report of the Medical Officer can be acquired by agreement, 
no further preliminary steps need be taken by the Corporation 
after the delivery of the Medical Officer’s Report. If, however, 
it-is desired to take any property by means of compulsory 
purchase, the following steps have to be taken under the 
principal Act :— 


(1) A copy of the Report has to be sent to the Clerk of the 
Peace, and a copy to the owner of the premises, to 
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whom a notice has to be given that the Report will be 
taken into consideration by the Grand Jury at the 


next Sessions. 


(2) The Clerk of the Peace is required to lay the Report 
before the Grand Jury to make a presentment thereon, 
according to their view of the requirements of the 
case. 


(3) The Clerk of the Peace is then to send a copy of the 
presentment to the Town Clerk, whose duty it is to 
lay it before the next meeting of the Council. 


(4) The Council are required to forthwith order the City 
Engineer to proceed in the matter, and he is directed 
to survey the premises, and to prepare a plan and 
specification. 


(5) When the plan and specification have been prepared the 
City Engineer gives notice to the Town Clerk. 


(6) The Town Clerk is then required to forward a copy of 
the presentment to the owner of the premises, and to 
inform him when and where the plan and specification 
may be inspected. 


The owner has the right of appeal against the presentment 
to the next Quarter Sessions, and that tribunal is empowered 
to make an order in the matter. The Act also provides for an 
appeal to the Queen’s Bench. Within three calendar months 
after the service upon him of the notice the owner is required 
to signify in writing whether he is willing to effect the works, 
or whether he requires the Corporation to purchase the premises. 

If the owner elects to effect the works and makes default, 
the Corporation are empowered to execute them and to reim- 
burse themselves by the sale of the old materials and to recover 
the balance, if any, from the owner. If the presentment 
requires the total demolition of any premises the buildings are 
to be removed, and it is paca upon the Corporation to pay 
compensation, ‘including the value of the buildings and the site 
thereof, unless the owner shall desire to retain the latter, in 
which case he will not be able to build upon it without the 
consent of the Council. 

In cases of compulsory sale the steps prescribed in the Lands 


Clauses Act have to be taken. 


APPENDIX C. 


With regard to the provision to be made for re-housing the 
population displaced it is necessary for the scheme to ‘ provide 
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for the accommodation of at least as many persons of the 
working class as may be displaced in the area with respect to 
which the scheme is proposed in suitable dwellings, which, 
unless there are any special reasons to the contrary, shall be 
situate within the limits of the same area, or in the vicinity 
thereof ”’ (38 and 39 Vic., chap. 36, sec. 95). 

It is true that some amendments to this Act partly repealed 
this clause, but although the legal compulsion of the provision 
of “suitable dwellings” did not remain so severe the moral 
obligations remained unaltered. 


APPENDIX: D. 


A. few points to be considered in connection with the erection 
of Blocks of Artisans’ and Labourers’ Dwellings. 
(1) Healthiness of site. 
(2) Open surroundings and wide impervious streets. 
(3) No possible stagnation of air. 
(4) Substantiality of buildings and best materials in con- 
struction, commensurate with economy. 
(5) Perfect plumbing and best sanitary appliances. 
(6) Prevention of spread of fire and facilities for escape. 
(7) No basements or cellars. 
(8) Each tenement to have only one door to landing. 
(9) Isolation of each tenement. 
(10) Perfect ventilation of each room. 
(11) Separate W.C.’s, sinks, &c., to each tenement. 
(12) Heating and lighting co be rele if possible, in rent. 
(13) Ample } provision for “washing and dryi ing clothes. 
(14) Ample provision for quick removal of dust and other 
dry refuse. 
(15) Simplicity of cooking ranges. 
(16) Rules for prevention of overcrowding, sub-letting, &e. 


(See also Appendix J.) 


APPENDIX KE. 
WorkKING MEN AND THEIR HOMEs. 


At a Political Conference held in Sheffield on December 13th, 
1892, the Hon. C. Stuart-Wortley, M.P., in the chair, there 
being also present Mr. Akers Douglas, M. 7h sir E. Achmeade 
Bartlett, Si F. Dixon-Hartland, M. P., Sir FE. Seager Hunt, 
MP... Sir A. Rollit, M.P., and others ; 

Mr. ok Wrightson, M.P., moved—* That the time has come 
when Parliament may well ce d facilities for the acquirement 


06 THE HOUSING OF THE WORKING CLASSES. 


by working men of their own homes.” He said he wished to 
bring forward a plan by which the credit of the country could 
be utilised for the benefit of working men, by making available 
a large amount of cheap money for the purpose of building or 
purchasing dwelling houses for the working classes. His pro- 
posal was that municipalities and other local authorities should 
be empowered by Act of Parliament to borrow from the State 
certain moneys every year, in some reasonable proportion to 
their rateable value and their building requirements, and that 
they should lend the same to the bona fide working man who 
desired to purchase or build a dwelling house for his own 
occupation, and this on the easiest possible terms, which, 
without profit to the municipality, would cover the obligation 
to the State and the bare cost of administration. 

Sir Albert Rollit, M.P., seconded the resolution, and expressed 
his sense of the value of our municipalities, pointing with pride 
to the fact that the Marquis of Bute had taken office as Mayor 
of Cardiff, and that Lord Tredegar had also taken an active 
and useful part in local administration. The proposal of Mr. 
Wrightson was on the lines of social and political development. 

Whilst this paper was in course of preparation I find that 
a Bill, entitled “ A Bill to secure the provision of Cheap Trains 
am London,” will be brought before this Session of Parliament 
by Sir J ohn Blundell Maple, Sir Algernon Borthwick, Mr. 
Bucknill, and others, which states in he Preamble that “having 
regard to the congested state of the population in the central 
and other parts of the administrative County of London, it is 
expedient to afford greater facilities for the residence of London 
Working Classes in the outer suburbs.” 

This Bill, if carried, would make it obligatory on every Rail- 
way Company, having a terminus in London, to issue, by all 
Workmen’s trains arriving at that terminus in the morning 
before eight o’clock from any Station within twenty miles of 
the terminus, daily Return Tickets at fares not exceeding those 
specified in the following scale :— 


Maximum 
Distance between Station and Terminus. Return fare. 
Not exceeding five miles... et Dt Boo a ee 


Exceeding five miles and not exceeding ten... 4d. 
Exceeding ten miles and not exceeding fifteen... 6d. 
Exceeding fifteen miles and not exceeding twenty 8d. 


Such tickets are to be available for the return journey by any 
train departing from the terminus after five p.m. on the day of 
issue, and after twelve noon on Saturdays. There is a clause 
providing that the Board of Trade may interfere supposing the 
Company refuse or neglect to comply with the order in the 
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manner provided in the “Cheap Trains Act, 1883.” The Bill 
does not in any way propose that the fares should be State- 
aided, but it is suggested that the Railway Companies alone 
should bear the cost of the carriage of workmen to and from 
their work at reduced fares. 


APPENDIX F, 
Housing oF THE WorkKING Cuasses Act, 1890. 


Before the Housing of the Working Classes Act, 1890 
(53 and 54 Vic., chap. 70), came into force there were about a 
dozen Acts of Parliament of different dates dealing with this 
question, which were most confusing and complicated to under- 
stand and somewhat contradictory of each other. These have, 
fortunately, been repealed or amended, and the procedure has 
now been much simplified and extended, under which local 
authorities can close or demolish dwellings unfit for human 
habitation; and powers have been given for dealing with 
schemes on smaller scales than those contemplated by the old 
Acts, and the payment of compensation simplified and certain 
payments to occupiers, &c., authorised, and the law on the 
subject generally improved. For instance :— 

(1) Any area may be excluded, or lands may be included, as 

the exigencies of the case require. 

(2) Approaches may be widened or opened out for the pur- 

poses of ventilation and health. 

(3) Dwelling accommodation must be provided for the 

working classes displaced by the scheme.* 

(4) Proper sanitary arrangements must be provided. 

(.) The scheme must distinguish the lands taken compul- 

sorily. 

(6) The scheme may be carried out by the freeholder under 

the superintendence and control of the Local Authority 
under certain conditions. 





* Where a scheme comprises an area situate elsewhere than in the county 
or city of London, it shall, if the confirming authority so require (but it shall 
not otherwise be obligatory on the local authority so to frame their scheme), 
provide for the accommodation of such number of those persons of the working 
classes displaced in the area with respect to which the scheme is proposed, in 
suitable dwellings to be erected in such place or places either within or with- 
out the limits of the same area as the said authority, on a report made by the 
officer conducting the local inquiry, mayrequire. (53 & 54 Vic. c. 70, sec. 11, 
sub-sec. 2.) A local authority may, for the purpose of providing accommoda- 
tion for persons of the workiny classes displaced by any improvement 
scheme, appropriate any Jands for the time being belonging to them which 
are suitable for the purpose, or may purchase by agreement any such further 
lands as may be convenient. (53 & 54 Vic. c. 70, sec, 32.) 
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(7) Compensation for Jands and interests to be based on the 
fair market value, due regard being had to : 


(a) Nature and condition of property. 

(6) Probable duration of buildings. 

(c) State of repair. 

(7) No improvement made to the property after 
publication of scheme to be taken into account. 

(e) Kvidence to be allowable as to fictitious values of 
rents by reason of the property being used for illegal 
purposes, or overcrowded. 

(7) That the houses are a nuisance or in a state of 
defective sanitation, or not in reasonably good repair. 

(g) That the houses are unfit and not reasonably 

capable of being made fit for human habitation. 


(8) All rights of way and easements shall be extinguished on 
pur rchase of the lands, &e. 


These are all very important powers, and the third part of 
the Act consolidates the Labouring Classes Lodging-House 
Acts, 1851 and 1885, and empowers Urban Authorities to pro- 
vide lodging-houses for the working classes, either by purchase 
or renting of land, or appropriating land belonging to the 
authority, or to convert any buildings into lodging-houses and 
fit them up, or to purchase or rent from other persons existing 
or future lodging-houses. 


APPENDIX G. 
A MunicieaL Lopaing-House.* 


“At the invitation of the London County Council, a number 
of ladies and gentlemen yesterday afternoon visited Parker 
Street, Drury Lane, where an experimental ‘ Municipal Lodging- 
house’ has been erected by the Public Health and Housing 
Committee of the Council. The establishment -has been 
prepared to accommodate 326 men with lodgings. They will be 
housed in separate compartments, which are 8 ft. high, 7 ft. long, 
and 4ft. wide. The rooms are lit by electricity. The -house 
also contains a large general room, a kitchen, a library, a shop 
for the sale of cheap provisions, and a lavatory ‘fitted with baths. 
Among those present were Sir Walter de Souza, Lord Lingen, 
Lord Monkswell, Alderman Beachcroft, Commissary-General 
Downes, Colonel ’Probyn, Mr. John Burns, M.P., and Alderman 
Fleming Williams. As Chairman of the Public Health and 


* Extract from The Times, January 26th, 1893. 
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Housing Committee, Alderman Beachcroft explained that in 
1890 the Housing of the Working Classes Committee of the 
last Council made an enquiry into “the common lodging-house 
accommodation in London. They found that there were some 
900 of these houses, accommodating over 30,000 persons. The 
members of the Committee inspected many of the worst of these 
houses, as well as some of the best, and as to the worst he could 
only say that no words could adequately depict the misery of 
them. Subsequently the Committee visited seven lodging- 
houses in Glasgow, started by the Municipality, which were not 
only remunerative, but had in no way interfered with private 
enterprise. As a result of the investigations of the Committee, 
they recommended the Council to er ect a model lodging-house 
on the Parker Street site, and the Council approved the 
proposal. The work of erecting the building was put out to 
tender, and the cost had been kept within the amount of the 
contract—£14, 300. The furnishing had cost £1,250, and with 
the addition of £3,700, the value of the site, al £1,100 for 
architects’ commission, a total of £20,350 was reached. To 
secure a return of 3 per cent. on this, and such a sinking fund 
as would ordinarily be required to replace the cost of building 
in 80 years, a yearly gross income of £2,450 was required. To 
meet this the Council had fixed the charge for a bed at 5d. a 
night. He concluded by defending the erection of the house, 
and traversing the objections which had been raised against it.” 

An important experiment carried out by the Glasgow Cor- 
poration has been the providing of common lodging-houses. 
The first experiment was made in 1870, when the Corporation 
opened the Drygate and East Russell Street lodging-houses ; 
and, even in the first year, these establishments, which were on 
a small scale, were financially successful, the expenditure at 
Drygate being £181, and the revenue, £341. and at Kast 
Russell Street the expenditure was £38, ‘and the income £163. 
The Corporation increased the number a their common lodging- 
houses, and now have seven large establishments, the latest one 
being opened in 1879. The large lodging-house for men, that 
in Clyde Street (Calton), has been opened since 1878, is a large 
well-built stone building, which cost about £14,000. There is a 
large dining-hall, and abundant accommodation in the adjoining 
kitchen for cooking. Each imate is allowed the use of cooking 
utensils, and cooks his own food. There is a large recreation 
room. Kach man can have the use of a small locker by 
depositing sixpence for the key; and the sixpence is given back 
on his returning the key. There is accommodation for 350 
lodgers, who, in addition to comfortable, clean beds, have the 
use of the recreation and dining halls, the kitchen range and 
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cooking utensils, and facilities for washing their clothes, &c., 
all for the charge of 34d. per night, or, if they wish to indulge 
in the luxury of an extra sheet on their bed, the charge is 44d. 
per night. Each lodger has his own enclosed sleeping closet, 
in which is fitted up a spring wire mattress, covered with a hair 
mattress. The lodgers are not allowed to go up into the sleeping 
rooms during the daytime. The Superintendent of the Clyde 
Street establishment estimated the “floating” lodgers at thirty 
to fifty per day, nearly all the remainder being men who have 
no family ties or friends, and live almost constantly in the 
house. 

A shop is fitted up at each establishment and carried on by 
the Superintendent, who takes the profits as part of his remune- 
ration. All articles of food are sold in these shops at ordinary 
trade prices ; but lodgers may, if they prefer it, purchase their 
food outside. A Superintendent informed the deputation that 
a man can live in the lodging-houses at a cost of 4s. to 5s. a 
week. 

One of the seven lodging-houses—the one in East Russeil 
Street—is set apart for females. The charge is 3d. per night, 
and 14d. per night for a child occupying the same bed as the 
mother. One woman, who was in the house with three children, 
was charged 5d. per night, all of them sleeping in one bed-closet. 
A great many women lodging in the house support themselves 
by needle and other work, which they do in the hall, and then 
go out and sell it. 

The Corporation Committee are considering the advisability 
of building a lodging-house for the accommodation of married 
couples. 

The success of the Corporation lodging-houses has been so 
great that private enterprise has now taken up the work on 
similar lines. 

The cost of the seven lodging-houses has been about £85,000. 


The following is a return of the total revenue and expenditure 
of each lodging-house from the year of opening up to May 3ist, 
1890 :— 


Opened. Revenue. | Expenditure. 











Drygate Ris on a a 1870 £26,578 £16,524 
Greendy ke Street a nin ee wel L876 | £20,363 — | £12,154 
Portugal Street ae He ae watt OTS £19,691 £11,163 
Clyde ‘Street es ane fs wil Ss £18,175 £10,854 
North Woodside Road ae ees wo! L678 -| ElSM1S6, | £11,682 
Hyde Park Street... ck sel ABT. | ELS SO a So 





East Russell Street (Females) sinc adh ok SMU £6,744 £5,492 
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APPENDIX H. 


From a return made in January, 1893, by the Borough 
Engineer of Sunderland, from questions that he had addressed 
to forty-eight towns, it would appear that in reply to the query 
‘Have you under this or any other Act acquired and demolished 
property of an insanitary character?” only five towns seem to 
have taken advantage of the Acts, though a great many replied 
that schemes were before their Corporations with a view to 
adoption. Where advantage had been taken of the Acts and 
artisans’ or workmen’s dwellings erected, it would appear that 
the return on the total outlay was not very encouraging. The 
rents charged varied apparently from 2s. to 6s. 6d. 


APPENDIX J. 
CORPORATION OF LIVERPOOL. LABOURERS’ DWELLINGS. 


Rules to be observed by the tenants, in order to secure ther mutual 
comfort. 


1. Rents will become due every Monday morning, and be payable 
in advance, if demanded. One week’s notice to quit must be given 
to, or by, any tenant before leaving, such notice to be given to or by 
the Superintendent before 12 o’clock, and on a Monday only. 

2. A deposit of five shillings will be required from each tenant, 
which will be held as security for the repair of cracked or broken 
glass, loss of keys, &c., and be returned at the expiration of the 
tenancy, subject to any deductions for such repairs as have not been 
executed or of rent due, and to the terms of Rule No. 17. The 
decision of the Corporation Surveyor as to the amount of the 
deduction to be final and conclusive. 

3. Cracked or broken panes of glass must be immediately repaired 
by the tenants. The chimneys in use will be swept, when considered 
necessary by the Superintendent, free of charge to the tenants, to 
whom intimation will be given twelve hours previous. 

4, No tenant will be permitted to underlet or take in lodgers 
without obtaining the previous sanction of the Corporation, or to 
keep a shop of any kind. 

5. Care must be taken that no cotton waste, cotton, or anything 
likely to choke the water-closet is put therein. 

6. Ashes and dry refuse only to be thrown into the dust shafts. 
Tenants are earnestly requested to observe this regulation, which is 
necessary to preserve the healthiness aud comfort of their dwellings. 
Anything likely to create an obstruction or bad smell must be pat 
aside for the scavenger’s cart, which will call daily. All liquid refuse 
to be thrown down the water-closet or the sink, according to the 
nature of the fluid. 

7. Intimation must be given to the Superintendent in cases of 
fever or other infectious or contagious disease, and the tenant must 
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also agree to allow any case of infectious disease occurring in his 
rooms to be removed to a Hospital. 

8. The Liverpool Gas Fittings Company, Limited, shall be at 
liberty, by their agents or workmen, from time to time, to enter any 
dwelling, at all reasonable hours of the day, so as to examine and, if 
necessary, repair the Automatic Gas Meters fixed therein, and to 
collect the pence deposited in such Automatic Meter.* 

9. The central playground being provided exclusively for the use 
of the tenants, children will not be allowed to play on the stairs, in 
the passages, or in the laundries. 

10. Passage floors, Jandings, stairs, closets, and laundry to be 
swept each morning before Ten o’clock; washed and stoned every 
Saturday, not later than Ten o’clock at night. The tenant at the top 
of each staircase, whose turn it is, shall commence to sweep, wash, 
&e., as far as the next floor, the tenant in turn on that floor shall do 
the same to the next, and so on to the basement. The tenants on 
each floor taking the work in turns, commencing with the one 
inhabiting the dwelling with the highest number. Where a dwelling 
or dwellings on a floor are unoccupied, the whole of the tenants 
using that part of the staircase to undertake the vacant duty among 
them. Should there be any dispute as to the cleaning or sweeping 
required, or as to the tenant whose turn it may be, the matter shall 
be referred to the Superintendent to decide, whose decision shall be 
final. ‘Tenants who, in the opinion of the Superintendent, are, by 
age, sickness, or infirmity, unable to do their proportion of washing, 
cleaning, &c., may be excused, and their work must be done by 
the other tenants. 

11. Washing must only be done in the laundry; tenants will not 
be permitted to use the laundries for the washing of any clothes but — 
their own. All clothes must be dried in the laundry, and no clothes 
must be hung out or laid out to dry. Hach tenant will be allowed 
to use the laundry for one day in each week in rotation, and should 
any dispute arise as to the day for washing, the matter shall be 
settled by the Superintendent. After the washing is finished the 
tenant shall clean up the laundry, and dry the washing boiler—this 
is always to be kept dry when not in use. 

12. No dog shall be allowed to be kept on the premises. 

13. Tenants are not allowed to paper, paint, or drive nails into 
the walls or woodwork, without the consent of the Superintendent. 

14. No business notice or sign to be exhibited or affixed to any 
portion of the premises without the consent of the Superintendent. 

15. The Superintendent is not permitted to accept any gratuity 
whatever. 

16. The Corporation to be at liberty, by their agents or workmen, 
to enter and inspect the state of repair or cleanliness of any dwelling 
at all reasonable hours of the day, and to execute any repairs thereon, 
and to inspect and test the Gas Meters therein. 











* This is not necessary where the lighting is included in the rent. 


DISCUSSION. 63 


17. Tenants who, in the opinion of the Corporation Surveyor, 
shall neglect to observe these rules, misuse or improperly occupy any 
of these dwellings, or cause or create any discomfort or inconvenience 
to their neighbours, shall be subject to immediate ejectment at the 
expiration of forty-eight hours’ notice in writing, and to the for- 
feiture of the deposit, without remedy of any kind on account of 
such ejectment and forfeiture, and the Corporation shall not be lable 
to any claim by such tenant for damage arising from such ejectment 
and forfeiture. 

For the mutual benefit of tenants, they are severally requested to 
see to the carrying out of the above regulations. 

N.B.—Receipts for rents will only be recognised, which are given 
on special Rent Books. 


Form of Application for Dwellings. 


BAT Cees 58 oF eutanaer erat wage ats So aapi ee Res eerie st 
CCIMMAUIORN esate yoke sevens wesns ane GMs, ee aces 
Mee SOMIb BACUESS, fe iv so :a ee a ye a8 eee Gb ee 
Number of Rooms required in house ............ 
Winether married oréingle 2.4%. 4.;sa% «ste we 
Number of children residing with parents ........ 
ce: TOK SSS) X00 010) a ae ME © Pe a a er Re a ar ve 
BG CuO COMES ie eek coos ahah to 5 ay cease on beens, aah oo ot 
Do you agree to abide by the Rules? ............ 
Name of person to whom applicant refers ........ 


Re oe 
Appucant's SIGMAtITEe. 6.5 1s tee 


Daten se soe 





Sir THomas Crawrorp (London) said he was sure that everyone 
had listened with very great pleasure to the paper, and invited 
remarks or questions upon the subject. 


Mr. Rapusow (London) asked what would become of the inhabi- 
tants of insanitary dwellings while these were being demolished ? 


Mr. Kersuaw (London) asked whether the drains in the Victoria 
Square Buildings were constructed in terraces, or whether each house 
was drained separately ? 


Mr. Buacucrorr (London County Council) said he had listened 
with interest to the paper. There was one thing the author had 
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omitted to refer to, viz., the great difficulty of clearing areas and re- 
housing the population so disturbed. He asked how in future, slums 
that were destroyed, were to be prevented from reappearing? It 
was no use clearing away the present slums if fresh ones were 
allowed to spring up in their place. He thought that as long as 
London was hampered by the want of a proper Bye-Law-Making 
Authority, so long would this bad state of things continue. He 
was convinced that unless the municipality insisted that the frontage 
of houses should be at least twenty teet from the roadway, matters 
would not be improved. He advocated the London County Council 
prescribing how houses should be built. He agreed with the lecturer 
as to cheap fares on trams, trains, &c. In places where insanitary 
houses were demolished, there was only room for about half the 
people unhoused, which of course necessitated some portion of them 
going farther afield ; and to faciliate this there should be cheap fares, 
not only in London but in the country at large. 


Mr. Buasninn (Architect, London County Council) said he con- 
curred in nearly all the author had said. He remembered being 
consulted as to Cross’ Act years ago, and he thought then that the 
obligation to re-house the population on the site of the demolition 
was fatal to the Act. With regard to the query as to what was 
done with the people while the alterations were being made, of 
course they spread into the surrounding neighbourhood, and hardly 
ever came back at all. He had known people who had been com- 
pensated for removal from one insanitary site, purposely go to 
another in order to get compensation again. He had known this 
happen three times, making it almost a trade. The result of making 
improvements is that the class of people removed does not come back 
to the same spot. He entirely concurred in the opinion that the 
population should be spread out more. The wealthy and commer- 
cial classes had left the central districts which they used to inhabit 
of old, and the poor people only lived there for the sake of the 
charity they could get. He thought the real way to settle the 
matter was to do it kindly, and not to un-house unnecessarily, and 
also not to promise to take the people back. With regard to fares, 
he thought that no State-aided fares were wanted, but that the 
fares would reduce themselves in time, as they had done in the 
past. He said he could now ride for a penny, a distance which used 
to cost fourpence or sixpence, and the same sort of thing would con- 
tinue. He differed from the lecturer as to the advisability of the 
working man owning his own house. He thought it was better to 
move at will if necessary, and not be fixed to a certain spot. 


Mr. 'T. Gornior (London) said he was a working man, and knew 
where the shoe pinched. He thought the working man should be 
distributed over a larger area, which would give him an opportunity 
to carry out his tastes. He entirely concurred with the lecturer as 
to the necessity for cheap fares, and thought that no profit ought to 
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be made out of the working man. Regarding trains, if you did not 
start early, you had to pay the full fare. He thought that the cheap 
trains ought to be made to run at times more suitable to the working 
man. With regard to the benefits the working man would derive 
from going further out, he thought that unless he had sufficient 
time he would not be able to enjoy the benefits. As an example he 
took the building trade, which he said entailed very laborious work. 
One had to get up at 4.30 a.m. so as to begin work at 6 o’clock, and 
and then work nine hours till 5 o’clock, making it 7 o’clock or later 
before one could get home, thus leaving the builder no time to avail 
himself of the benefits which it is said he would derive from going 
further afield. He was strongly of opinion that the hours of labour 
should be shortened. 


Dr. E, Witiovensy (London) said that the objection to the work- 
ing classes going into the country was that they would go outside 
of the municipality of London, and into districts where there was no 
proper building supervision. As an example he took the case of 
Tottenham, where there were thousands of jerry-built houses, and 
land quite undrained. Tottenham is outside the metropolis, and 
cannot enforce building supervision. This state of affairs generates 
the germs of slums. He thought the block system of houses was too 
exclusive in tone to be suitable for the class for whom it was intended, 
viz., the working man. The system, however, possessed the advantage 
of dryness of site and ventilation of drains, but he thought that 
blocks ought in future to be built under strict supervision. He said 
that some existing blocks were worse than the houses they had 
superseded. He knew of blocks where the stairs were not open, 
where the soil-pipes were inside, where the closets were in the lobby 
in the middle of the house, where no light whatever could get to 
them. Very often the cistern containing the drinking water was in 
the closet itself; in some cases the dust shoots had sliding doors 
opening into the living rooms, the effluvia from them being very bad, 
and the cause of many diseases. 


Mr. Boutnors (Liverpool) in reply said: firstly, as to what would 
become of the people unhoused, they would of course disappear from 
that spot and go elsewhere. Secondly, with regard to drainage of 
the Victoria Buildings, this is done by means of soil pipes which are 
outside, as are the closets, as shown in the plan of the Victoria Square 
dwellings, Liverpool. He was pleased at the concurrence expressed 
with his views generally. He regretted the state of things at Totten- 
ham, and could not understand how there could be no bye-laws and 
no inspectors there. He thought that London must be administered 
in a very much worse manner than the provinces. Such a state of 
things as pointed out by some previous speakers, would be impossible 
in large provincial towns such as Liverpool, Manchester, and Glasgow. 
Regarding the line of frontage and having this set back, he pointed 
out that this was a very expensive matter indeed, as the authorities 


E 


66 THE HOUSING OF THE WORKING CLASSES. 


would have to pay heavy compensation if they had all re-built houses 
set back twenty feet from centre of roadway. Regarding insanitary 
property and compensation, he thought such property should be made 
unsaleable by law. He was obliged to Mr. Gorniot for having spoken 
as a working man, and with regard to the difficulty for working men 
to go any distance away on account of their hours; he was of opinion 
that the hours were too long for good labour. Work before breakfast 
for instance was, he said, of no value whatever and should be 
dispensed with. 


Sir Tuomas Crawrorp (London) said he had very great pleasure 
in proposing a hearty vote of thanks to Mr. Boulnois for the very 
interesting paper he had favoured the meeting with. The paper had 
been shown to be interesting by the number of speakers it had 
brought forth. He said he had seen a good deal of working men in 
some of the poorest districts of Deptford and Greenwich. He had 
found that men and women who are willing to work (he would not 
deal with the submerged tenth) find a difficulty as to how to manage 
with families in block buildings, staircases being dangerous and 
inconvenient where children were concerned. The working man 
liked the independence of a cottage; and he thought that insanitary 
cottages might be replaced by sanitary cottages. He agreed with the 
lecturer that every inhabited house should be made habitable, and 
that landlords should be compelled to make houses sanitary. 
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SOME GENERAL NOTES ON THE WORKING 
OF LONDON MAIN DRAINAGE SYSTEM. 


By W. SANTO CRIMP, M.Inst.C.E., District Engineer, 


London County Council. 


Read at a Sessional Meeting, April 12th, 1893. 


Wuen asked to read a paper at_a Sessional meeting of the 
Institute on “Experiments in the London Sewers” the author 
felt that the title was an impossible one, because although he had 
made numerous observations of various kinds in the main sewers 
of the metropolis, the general results, obtained under various 
conditions and at different times, are without that continuity 
so desirable in placing on record observations, which would 
possibly by some few persons be regarded as authoritative. 

The subject of ‘* Main Drainage,” again, is almost threadbare, 
and although the author would perhaps be enabled to place a 
few new facts before the meeting later on, he could not hope to 
add much to the knowledge of his audience. Engineers, again, 
are so accustomed to deal with dry facts and figures that they 
become as a body singularly unimaginative, and their writings 
are therefore as a rule devoid of that piquant mterest for the 
general public which alone secures popularity, and consequently 
a widely-spread interest in the subject discussed. If, however, 
a popular novelist writes an article for the papers on some 
really dificult problem of engineering, attention is at once 
arrested, and our novelist becomes a first-rate authority, even 
although his facts be all wrong. Such a case recently came 
under the author’s notice with regard to the sanitation of a 
northern suburb, and a writer of really delightful works of 
fiction, who has done much in the cause of humanity, allowed 
his splendid imagination to play him a trick when dealing with 
a subject of oreat difficulty, and with regard to which experts 
are by no means agreed. 

In this paper the works on the north of the Thames will be 
more particularly referred to, because in the first place they are 
under the immediate charge of the author, and he is therefore 
familiar with their details, and in the second place the general 
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principles of the works are the same on both sides of the river, 
the main difference being one of population, since about three 
million persons contribute to the sewage works of the north 
side as against about one half that number to those on the 
south. 

With regard to the subject matter of ic paper, the popular 
writer would probably say that the most noticeable result of the 
working of the London main drainage system is the pouring 
into the atmosphere of a nauseating vapour, by means of the 
sewer ventilator, and it must be admitted that in this direction 
there are some erounds for complaint. It is however most grati- 
fying to the sanitarian to know that both the County Council 
and the various District Boards of Works and the Vestries, are 
gradually but surely converting the old defective sewers under 
their respective charges into effective and self-cleansing ones. 
It is perhaps scarcely 1 necessary to urge that no system of sewers 
can approach perfection, unless the sewers rapidly discharge 
all the liquid and solid matters that may enter them. The first 
step therefore towards lessening the offensivenesss of sewer-air 
is to properly construct the inverts of the sewers and to employ 
judicious flushing where necessary. All street ventilators in 
unpaved Soils in wide roads these are not necessarily 
objectionable—should be provided with dirt boxes in order to 
prevent the detritus from the surface of macadamised roads 
falling into the sewers and forming dams, which cause evil- 
smelling deposits to accumulate. In narrow roads, and in those 
districts in which there is little vehicular traffic and pedestrians 
use the roadway as much as the footways, ventilators carried up 
as high as possible by means of some convenient object, are 
most “desirable, and this system is being gradually extended in 
London as well as in other towns. 

With regard to the general question of sewer ventilation, the 
author’s observations in the London sewers, coupled with constant 
inquiries among the sewer-flushers, confirm. all he had said 
elsewhere as to “the effect of the wanda in causing movements of 
sewer-air. He had even observed cases in which large volumes 
of hot liquid pour ed into the sewers from breweries had caused 
a great rise in the temperature of the sewer-air without 
producing more than a local disturbance ; there had merely 
been a sudden discharge of sewer-air through the nearest 
ventilators, but the effects have been quite lea - and he is 

satisfied that in sewers the wind is by far the most powerful 
agent producing movements of sewer-air, and therefore the 
only one that need be recognized. Somotunes the currents are 
upwar' ds, sometimes dodivards: and in foggy or calm weather 
there is little or no movement other than that due to displace- 
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ment by reason of the varying sewage-flow. The wind therefore 
is the agent which might be easily made to ventilate sewers 
when it is necessary to do so. 

Before leaving this part of the subject he could inform the 
meeting that the Main Drainage Committee of the London 
County Council are most anxious to throw all the light they 

can upon this most troublesome problem, and with that view a 
well-known scientist, Mr. Parry Laws, has, at the request of 
the Committee, made a number of experiments on the composi- 
tion of sewer-air both from the chemical and biological points 
of view; and, although these have not been completed, it has, 
up to the present, not been demonstrated that pathological 
organisms are present in sewer-air. They certainly do not 
abound as persons with highly-developed powers of imagination 
assert; indeed, when the sewage has been caused to fall into 
the sewers from a height, in ‘order to produce splashing, the 
germs—if present—succeeded in eluding the learned professor 
with a care most remarkable in so onal and undeveloped an 
organism. Still, the author does not wish to convey the 
impression that he thinks sewer-air harmless. 

We may next consider the working of the Main Drainage 
System from the sewage removal point of view, and as the 
system conveys both rainfall and sewage, it would at first 
appear to be difficult to indicate to ole extent the system 
performs its functions as a sewerage one. The meeting will 
remember that in the great inquiries into London drainage 
that have been made by Roy al and other Commissions, that a 
mass of information is given with regard to rainfall, and its 


o 
effect in causing storm discharges. Recently, however, the 


Chief Engineer to the Council, Mr. Binnie, reported upon this 
question, and as the author aasisted him in obtaining the ma- 
terials for the report, he could shortly give the general results 
of the inquiry. Instead of looking at the question from the 
older points of view, it was decided ‘to ascertain what proportion 
of the sewage was delivered at the outfalls and what escaped at 
the storm-overflows. It was not difficult to attain this object, 
since each storm-overflow is in charge of a man who keeps a 
record of the time during which it is in operation. In the 
result it was found that about ninety-six per cent. of the sewage 
is delivered at the outfall works, the remainder escaping at the 
storm-overflows. But in addition to the sewage conveyed to the 
outfalls, a very large proportion of the street washings due to 
rainfall ave also so disposed of, to the great advantage of the 
river, so that on the whole the separate system, if adopted i in 
the case of London, would not appear to be as satisfactory as 
the existing one. At the same time, it is only right to add that 
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the conditions affecting the Main Drainage System have been 
much improved since the works have been under-the charge of 
the London County Council. 

It is somewhat remarkable that the late Board of Works— 
under whose régime some of the finest and most enduring 
engineering works of the age were constructed—should have 
allowed the machinery at ie: principal pumping stations to have 
fallen into a state of disrepair, which resulted in a great waste 
of fuel and the ineffective working of the main low-level outfall 
sewers. This latter state was productive of serious evils on the 
north side, as the low-level sewer was allowed to remain always 
sur-charged, thus bringing the storm-overflows connected with 
it into operation nearly with the occurrence of every shower 
of rain, and also preventing the subsidiary sewers at the East 
End, and also at Westminster, from performing their functions 
properly. The late Mr. Coca, however, when Chief Engineer, 
gave instructions to have the sewer pumped down, w hich was 
accomplished with some difficulty, as the pumps were worn 
out. New pumps have, however, been now provided at Abbey 
Mills, and are in course of eounurucnen at Crossness, and on 
the north side, as well as on the south, the low-level sewer is 
always kept pumped down, to the great advantage of the 
ratepayers, since the coal consumption at Abbey Mills is only 
84 cwt. per million gallons pumped, to be reduced to about 
6 cwt. when the engimes are compounded —a contract for 
which has been let, as against 124 cwt. before the new pumps 
were provided, whilst from the sanitary point of view, the 
greatly lessened storm-discharges into the river in the midst 
of the metropolis is most oratifying. The meeting will 
remember that, acting under the advice of their Chief Engineer 
and Sir Benjamin Baker, the County Council are contem- 
plating extensions of the Main Drainage System, rendered 
necessary by the growth of population, w hich will probably cost 
upwards of two ‘millions sterling. A part of the suggested 
extensions in connection with the draimage of the Wace End 
is already in hand. 

We may next briefly consider the manner in which the 
sewage is disposed of. As is well known, the gigantic precipita- 
tion works at Barking and at Crossness are the outcome of the 
inquiry of the last Roy al Commission on Metropolitan Sewage 
Discharge, and form part of the recommendations of the 
Chimacion, As the works are alike in principle, those of the 
north side will only be described. The dry weather sewage 
flow at Barking varies from about 85 million gallons per diem 
to about 115 million, the mean being about 105 million. During 
periods of heavy rainfall the rate of flow is for a time much 
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increased. The outfall sewers have always been said to be 
capable of discharging 83,000 cubic feet per minute, their 
capacity being calculated by the well-known formula of 
Eytelwein ; but recently means for gauging the effluent have 
been provided, and discharges of about 45,000 cubic feet per 
minute in rainy weather have been registered, and there is 
strong evidence that the sewers have, in the past, discharged 
even larger volumes, and the author thinks that Kutter’s 
formula gives the true discharge within a small percentage ; 
at any rate, the formula as simplified by Mr. Henry Law, 
M.Inst.C.E., may be safely used when further modified as 
in the following form : 
180 R / Ss 


= ~ where 
O70 + / R 
v = velocity in feet per second. 
R = hydraulic mean depth. 
S = sine of slope. 





The co-efficients have been slightly modified by the author, 
and the results appear to be quite satisfactory, as far as the 
northern outfall is concerned. The calculated discharging 
capacity of the northern outfall sewer by the formule mentioned 
is as follows :— 


EV GelWell a csaenciateanccees 34,800 c.f. m. 
Iatter (modified) <<... ZOSOU 5 <5, 
SUEDE S ovascounecs en ceiresoa DOSO40 4, - 55 


With regard to the sewage outfall works at Barking, the 
works as constructed by the late Metropolitan Board of Works 
consist of thirteen settling tanks for precipitation purposes, each 
tank is thirty feet wide and the length varies from 860 feet to 
1,210 feet. These tanks hold collectively about twenty million 
gallons or about two and three-quarter hours sewage flow during 
the period of maximum discharge, aftery making allowance for 
those out of work for cleansing operations. There are in 
addition, works of an extensive and very complicated character 
for dealing with the sludge, consisting of settling tanks, sludge 
stores, and pumping machinery. There is as well the old 
storage reservoir, built when the outfall works were first con- 
structed, and this now ‘acts as an effluent water-store to some 
extent, so that the bulk of the effluent is discharged upon the 
ebb-tide. 

According to the Joint Report of the Chief Engineer, Mr. 
Binnie, and Sir Benjamin Baker, the works at Barking, including 
two sludge steamers, cost £525, (00, and those at Oro nee about 
£330, 000; while since the date of the report three more steamers 
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have been procured. But further works and extensions, not of 
a very expensive character, are contemplated ; and when the 
works on both sides are complete, it will no doubt be found that 
they have, with the five sludge steamers, cost about one million 
sterling. 

With regard to the general design of the Barking Works, 
although there are in existence very many successful examples 
of settling tanks which are worked upon the continuous system, 
those at the outfalls were designed for working on the inter- 
mittent principle. This involved eftluent-water disposal arrange- 
ments of an extensive and complicated nature, and generally of 
an ineffective character, since it was found in practice at Barkin 
that a very large proportion of the sludge escaped with the 
effluent. It was the author’s duty, in conjunction with Mr. 
Binnie, to find a remedy, and after carefully, and indeed 
anxiously, considering the matter, it was decided to recommend 
the Council to alter the system 5 the continuous one, and after 
obtaining the approval of ‘the Council, the necessary structural 
alterations were carried out at-a cost of about £25000 The 
sewage was forthwith treated upon the con eeoer principle, 
and the sludge produced and sent to sea from Barking 
immediately rose from about 8,000 tons per week to about 
23,000 tons for the same period, whilst the working expenses 
were very materially reduced, and the effluent does not now 
contain more suspended matter than is found in that of other 
successful works of a like nature. The Crossness Works were 
also re-arranged, and now are worked upon the same lines as 
those at Barking. The chemical treatment is that recom- 
mended by Mr. Dibdin, the Council’s chemist, and consists in 
the addition to each gallon of sewage of from four to five grains 
of lime in solution, and about one grain of protosulphate of iron 
also in solution. As before stated, clarification is very success- 
fully performed. The total estimated cost of dealing with both 
the sewage and the sludge during the current financial year is 
about £110, 000, or about 30s. per million gallons. 

The sludge produced at the two outfalls during the current 
year will, at the present rate of production, amount to about two 
million tons, or say two-and-a-half million cubic yards, which 
would cover 500 acres to a depth of about three feet, or the 
whole of Victoria Park to a depth of six feet, Battersea Park 
to a depth of seven feet six inches, or Hyde Park to a depth 
of two feet, whilst if the sewage from which the sludge is 
obtained were placed upon the sludge in Victoria Park, it 
would form a mass about 1,100 feet in height. This vast 
mass of polluting matter will be transported to the Barrow 
Deep, some fifty miles below the outfalls, by means of five 
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sludge steamers, each of a carrying capacity of 1,000 tons, 
or 1,300 cubic yards, at a cost of about 3d. per cubic yard, a 
most gratifying result from both the sanitary and the ratepayers’ 
point “of view, for as regards the former, there is no gainsaying 
the fact that ane river ‘Thames is less polluted at this moment 
than it has been during this century. Whether finality has 
been reached the author will not venture to prophesy; the 
Thames alone can answer that question, as it will assuredly do 
on the conjunction of a hot summer with a small flow of upland 
water. Then, and then alone, will the true effect of the present 
operations be demonstrated. 

If further treatment should be found necessary, then either 
land treatment, or filters so-called—which it may be remarked 
are not filters in the ordinary sense of the term, but rather 
nitrifiers, or the removal of the outfall works to a point lower 
down the river will probably be resorted to. 

In concluding these remarks upon the treatment of the Lon- 
don sewage, reference must be made to the criticisms which have 
in the past Ween freely indulged in as regards the method of 
sewage treatment adopted. It is now proved that the treatment 
results in the separation of nearly all the suspended matters, 
and the lessening of the dissolved organic impurity by about 
15 per cent., therefore it is argued by some that the treatment 
is fee But the condition of the Thames has vastly 
improved, and the foreshores adjoining the outfalls are clean and 
inoffensive, whereas they were, before the sewage was clarified, 
in a most onic condition, anid. at may well be asked why 
such an appar ently slight 1 improvement in the effluent from the 
chemical point of view should be productive of such excellent 
results. The author ventures to think that the explanation 
must be sought in a study of the action of micro-organisms. 
It is well known among biologists that ferments are mainly of 
two kinds, the serobian, living i in the presence of oxygen, and 
the anzerobian which do not need oxygen in order to perform 
their functions. 

The following experiment of John Tyndall’s is a beautiful 
illustration of the great difference between these two classes of 
organisms, he says : “A drop of liquid containing those small 
organisms is placed upon glass, and on the top is placed a circle 
of “exceedingly thin olass—for, to magnify them sufficiently, 1t 
is necessary that the. object class of the microscope should come 
very close to the organisms. Round the edge of the circular 
plate of glass the liquid is in contact with the air, and inces- 
santly absorbs it, including the oxygen. Here, if the drop be 
charged with bere we have a zone of very lively ones; but 
through this living zone, greedy of oxygen and appropriating it, 
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the vivifying gas cannot penetrate to the centre of the film. In 
the middle, therefore, the bacteria die, while their peripheral 
colleagues continue active. If a bubble of air chance to be 
enclosed in the film, round it the bacteria will pirouette and 
wabble until its oxygen has been absorbed, after which all their 
motions cease. Precisely the reverse of all this occurs with the 
vibrios of butyric acid. In their case it is the peripheral 
organisms that are first killed, the central ones remaining 
vigorous while ringed by a zone of dead. Pasteur, moreover, 
filled two vessels with a liquid containing these ee thr ough 
one vessel he led air, and killed its wibxios in half an hour; 
through the other be led carbonic acid, and after three hours 
found the vibrios fully active. It was while observing these 
differences of deportment fifteen years ago that the thought of 
lite without air, and its bearing upon the theory of fermenta- 
tion, flashed upon the mind of this admirable investigator.”* 
The bearing of this experiment upon the pollution of rivers 
is obvious. If the suspended matters in sewage are not removed, 
they are deposited in the bed of the river, where the oxygen, 
dissolved in the river-water, is merely brought into contact 
with its surface and cannot penetrate its mass; hence the 
organic matters in the mud or sludge are broken up by putre- 
factive ferments, which produce sulphuretted hydrogen and 
other evil-smelling compounds, whilst on the other hand, if the 
sewage is clacined before being discharged into a river the 
dissolved organic Impurities in the effluent are disseminated in 
the river-w ater, which, if sufficient oxygen be present, teems 
with ferments which break up the organic matters into 
inoffensive minerals and gases. The author ventures to 
give this explanation in connection with the fact that the 
Thames is in a vastly better condition than would appear 
to be possible if the question were discussed purely from the 
chemist’s point of view. If further confirmation of the views 
advanced by the author were needed, it may be found in the 
Report by the State Board of Health of Massachusetts, 1890, 
where, at page 553, the results of observations on the water of 
lakes and ponds at different depths are given, and it is clearly 
demonstrated that when mud at the bottom of deep lakes 
contains organic impurities, the lower layer of water becomes 
very foul. “ Water drawn from near the bottom of such lakes 
contains, besides much ammonia, usually a large amount of 
offensive gases such as sulphuretted and carburetted hydrogen, 
while dissolved oxygen is completely absent. In foul water of 
this character the varieties of animal and vegetable life which 
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* “The Floating Matter of the Air,” John Tyndall, 1883, 
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we find in the water nearer the surface are almost, if not 
entirely, absent, and bacteria are abundant.” 

In conclusion, the author would like to remark that in his 
opinion the solution of the huge problem of London sewage 
disposal will be accomplished by land treatment, or with the 
aid of those minute organisms which nature has provided in 
countless numbers, in order to perform her work in her own, 
as yet perhaps, mysterious manner. Organic matter must 
be broken up and rendered harmless, nature provides the 
means if man will employ them intelligently and aid her in 
her work; and although we stand as it were but upon the 
threshold of this new science, it will be conceded that already 
our views upon the subject have been broadened, and we have 
been enabled to break away from many of the traditions handed 
down to us by some of the pioneers of sanitary science. 





Sir Ropert Rawrinson, K.C.B. (Chairman), said he would confine 
himself at the moment to proposing a hearty vote of thanks to Mr. 
Santo Crimp for his most instructive paper. The vote was thereupon 
responded to enthusiastically. 


Mr. Henry Law, M.Inst.C.E. (London), said he had been acquainted 
with the subject of the metropolitan sewage for many years. He 
called attention to the enquiry held some time since, by order of the 
Home Secretary, before Sir Charles Hartley, Sir Frederick Bramwell, 
and Sir Douglas Galton, as to the alleged creation of shoals in the 
Thames at Woolwich, Barking, and Crossness, in consequence of the 
discharge of the metropolitan sewage at Barking and Crossness; the 
result of that enquiry, as expressed in the award of the Arbitrators, 
proved that the shoals in question were caused by the dredging 
operations which had been carried out by the Thames Conservators 
for the improvement of the navigation. At the later enquiry which 
took place before the Commission on Metropolitan Sewage Discharge, 
ot which Lord Bramwell was Chairman, although much evidence was 
given as to the polluted state of the river, it was shown that the 
riverside population was more healthy than those people who lived 
further away from the river. His own view was that there was no 
such pollution as to warrant the expense of carrying the sewage down 
to the sea. He thought the present method best and most economical. 
The argument that the existing system of throwing the sludge into 
the sea was a waste of valuable material, reminded him of the case of 
the copper slag at Swansea, which, containing a large per centage of 
iron, an attempt was made some years since to reduce the iron, but 
the expense of doing so was found to be greater than obtaining the 
metal in the usual way from the ore. No doubt sewage sludge 
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contained fertilizing properties, but in most cases it cost more than it 
was worth to make use of it. 


Sir Ropert Rawxrnson reminded the meeting that he had held an 
enquiry, the result of which showed that the banks of the Thames 
were much mudded up by the discharge of the settling tanks. 


Lieut.-Col. Jonus (Carshalton) referred to two papers similar to 
Mr. Santo Crimp’s, which had been read at the Institution of Civil 
Engineers. He contrasted the two and found one practical and the 
other theoretical. He did not think the Thames was by any means 
pure, and he agreed with the Medical Officer of Health for the Port 
of London in the opinion expressed in his report of October last. 
He attributed the recent improvement greatly to the more general 
use of destructors and to the pumping mills. He thought the state- 
ment that the transport of sludge cost 4d. per ton was rather startling. 
He would have liked to have had more information regarding the 
overflow. 


Major Lamorock Frower (London) referred to the abuse of storm 
overflows into the Thames and Lee. On one occasion he had seen 
the storm outlet into the Lee at Old Ford turn the head of a barge, 
and he had known the water raised as much as six inches by the 
outflow of sewage during a storm. He thought the outlet might be 
carried elsewhere, or the sewage treated chemically. The London 
County Council had looked into this matter but had never done any- 
thing, although he had been informed that for eight days last year the 
sewage had been treated chemically, but the river was worse instead 
of better after the treatment. There was at the present time an 
epidemic of small-pox raging, which he attributed entirely to the 
conditions produced by abuse of the storm-outlet. He considered it 
a great pity that the pumping machinery at Abbey Mills had been 
allowed to get out of order. The whole subject required time for 
experiment, but he did not think the best way of overcoming the 
difficulty was to take the sludge out to sea; if at another place 
which he might name they took their sludge out to sea, they would 
wish they had never been born. ; 


Mr. R. W. Perserine Brron, M.Inst.C.E. (London), said he was 
pleased to hear that there was an improvement in the state -of the 
river. He had assisted the Corporation in proving the bad state of 
the river, in consequence of which the new works had been erected. 
With regard to Mr. Crimp’s belief that a hot summer and a small 
flow of upland water would demonstrate the efficiency or otherwise 
of the present system of sewage disposal, he had had occasion to 
ascertain the fact that if the sewage were taken twenty miles farther 
down, it would do more good in the way of dilution than if the flow 
over Teddington Weir were increased six or seven times. Referring 
to the chemical treatment of sewage, he said chemists should study 
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what was the particular condition of sewage that made it yield to 
chemical treatment. It was clearly shown, by the experiments made 
by Mr. Dibdin, that there was more difference between the effect: of 
the same treatment on two different samples of sewage, than there 
was between the effects of the mildest and the strongest treatments 
of any given sample. 


Dr. G. V. Poorx (London) said he thought they were coming to 
some solution of the matter now that people were beginning to see that | 
the purification of the river was a biological and not an engineering 
question. Referring to the state of the Thames, he said that at the 
time of the building of the new London Bridge the old water-works 
were in existence, and up to the beginning of the century the Thames 
was pure enough at London Bridge for the water to be distributed to 
the inhabitants. He had no doubt that the impurity of the Thames 
was due to the great increase in population and to the fatal invention 
of water-closets. It was very important that villages should not be 
allowed to copy London. He said that the nitrogenous matter in 
the sewers was worthless, as nobody knew what town sewage was 
composed of, and it could not be depended upon. One of the first 
things to be done was to make large manufacturers dispose of their 
own waste products. He had no doubt that excremental matters were 
of great use if taken in their dry state, and if this could be done it 
would greatly assist the crops and give work to the unemployed. 


Mr, A. F. ANpRESEN (Hampstead) advocated the system of drainage 
devised by Dr. A. Carpenter as opposed to the present London system. 
He thought the proper way was to give the sewage to the land, and 
said it should be distributed in different directions over the country. 
Personally he thought the state of things at Barking was intolerable, 
and thought that the example of Berlin should be taken, and Dr. 
Carpenter’s system looked into, 


Mr. Rogurs Frunp, M.Jnst.C.E. (London), welcomed the fact that 
the County Council and the District Boards of Works were changing 
the present defective sewers into self-cleansing ones, which he 
regarded as a great reform. There were undoubtedly a large number 
of bad sewers in London. ‘There was one point in the paper he 
thought rather misleading: it was the statement that the present 
precipitation works were the outcome of the inquiry of the Royal 
Commission. This might be taken to mean that in carrying out 
these works the County Council were carrying out the recommen- 
dations of the Commission, whereas this was not quite true. ‘The 
Commission recommended this step as a preliminary means only, 
and went on to say that the liquid was not sufficiently free to be 
permanently discharged into the river, and should be further treated 
and sent on the land. They considered there was sufficient land for 
the purpose north of the river, but not on the south, so that the 
liquid must either be carried over to the north or else out to sea. 
The Commission distinctly said that it was only a preliminary means, 
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and that as a permanent measure it must be taken to the land. 
He thought Mr. Santo Crimp could not have meant to convey this 
rather misleading impression, as his subsequent remarks led one to 
believe that he regarded land treatment as the ultimate means of the 
solution of the problem. With reference to Mr. Crimp’s observa- 
tions about microbes, he thought that glaring pollution no doubt came 
more from sedimentary matter than from that in solution, but all 
the best authorities, both in England and abroad, agreed that chemi- 
cal treatment could not be compared with land treatment as regards 
the removal of matters in solution. The circumstances mentioned 
by Mr. Crimp, as to the low level sewer on the north side always 
remaining surcharged on account of the pumping machinery having 
fallen into disrepair, was a remarkable one, and had no doubt tended 
to cause the storm-overflows frequently to come into action. 


Mr. G. Wesron (Surveyor to the Vestry of Paddington) stated 
that he quite endorsed what Mr. Santo Crimp said with respect to 
the necessity of parishes systematically repairing the inverts of old 
sewers and improving their gradients. Some sewers in Paddington 
had been down for many years, consequently their inverts in places 
were sunk which caused elongated cesspools to be formed, and the 
sewage was unable to freely flow away, and when this occurred near 
ventilating shafts, caused unpleasant smells to be experienced in the 
streets, especially during hot and dry weather. He was instructed to 
examine the sewers, and report to his Vestry in March, 1890, on this 
matter, and since that date they had been repairing and improving 
the defective sewers in the parish with beneficial results at an 
expenditure of £5,000 per annum, and this was to continue annually 
until the sewers needing repair were completed. 


Mr. Ruopes (Past Chairman of Main Drainage Committee, L.C.C.) 
believed that the treatment and disposal of sewage must depend on 
the conditions under which it is produced. He referred to Mr. Baldwin 
Latham’s differentiated treatment. Mr. Latham had carried out the 
agricultural treatment, and was regarded as its apostle; but in places 
where that system was inapplicable he got rid of it in the cheapest 
way. He instanced Margate, where the sewage was carried into the 
sea, this system having been designed by Mr. Latham. Referring to 
London sewage, he said that on the advent of the County Council, 
he was elected Chairman of its first Main Drainage Committee, 
and with the assistance of the committee had had to deal with the 
problem in different stages. They had to take up the works at — 
Crossness and Barking in a very imperfect state, and deemed it 
advisable in improving Barking to stay their hands at Crossness, 
in order to see the result of the experiment at the former works, 
for it was unlikely they would prove to be designed (from want of 
working experience) on the best lines. ‘They found out, inter alia, 
that the entermittent system of dealing with the sewage was a mistake 
and led to much expense and trouble; and the result of the experi- 
ment at Barking was that the continuous system was substituted and 
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had proved a marked success. With regard to the condition of the 
river, he said that in the time of the Metropolitan Board of Works 
raw sewage was always being emitted, and, in consequence, made 
the river one huge precipitation tank. Therefore, although the sludge 
was now withdrawn, this evil work would require considerable time 
to be made good. The condition of the river was for a time made ~ 
worse by the alterations, but now one had only to go and see, to be 
assured of the immense improvement in the river. Everyone was of 
opinion that the success of the present system had been proved. He 
thought that the Royal Commission’s recommendation of the existing 
system as a “ temporary measure” did not prove that it might not 
succeed as a permanent one. He asked whether anyone could 
reasonably doubt that the improvement on the north, would be 
followed on the south, and he thought that the system would bear 
us out for years to come. Yet he believed in progress, and would 
not say that he might not in future be induced to review his opinion, 
although at present he thought we had a system on which we could 


depend. 


Mr. Lewis AnceLt (Borough Engineer, West Ham) referred to 
the advisibility of the sewage arrangements of greater London, the 
most populous part of which he represented, being taken over by the 
London County Council. With regard to the sewage overflows in the 
Lee, he could not see that the inactivity of the pumping machinery 
at Abbey Mills had any bearing on the question, as they only served 
to raise the sewage from the low level, and had no connection with 
the high level everflows. 


Sir Ropert Rawniryson (Chairman) said that there could be no 
greater question for Londoners than that of sewage disposal. ‘There 
was no doubt that the lower reaches of the Thames were polluted, 
and that in times of rain the upper reaches were also much polluted 
by the outfalls. A great deal had been said about the origin and 
construction of the London sewers and their defects; but it must 
be borne in mind that the population had greatly increased from 
that time, and that engineers had had nothing to guide them by 
way of experiments in providing for rainfall from so large an area. 
Standing at the beginning of the Sanitary movement, he had had to 
learn everything for himself, and had found that to provide ade- 
quately for rain, one would have to make the sewers very much 
larger than was necessary to carry away the excreta. He believed 
that Mr. Hugh Mackay, under his direction as Chief Engineer, had 
carried out the first system of self-cleansing sewers in Carlisle, where 
all sewage was removed from the city within twelve hours. To have 
done this for London would have been a miracle, as there were no 
experiments on smaller scales to serve as guides. He said the Fleet 
Ditch ought never to have been covered and made a sewer, as it 
drained an area of about 4,000 acres, and in dealing with a corre- 
sponding area, he had found the flow vary from 300,000 to 90,000,000 
gallons a day. This would explain the enormous volume of water 
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that had to be provided for in the Fleet Ditch, in addition to the 
sewage let into it on both sides. This was a question which was 
considered now, but was not thought of years ago. Regarding the 
difficulties of dealing with rainfall he instanced India, where twelve 
inches of rain had been known to fall in twenty-four hours, and 
pointed to the enormous volumes which at times fell in Australia. 
How could such great volumes of water be dealt with in sewers? 
With regard to India, he would prefer to confine himself to dealing 
with the waste water from houses. ‘Turning to the question of 
sewage, he said it contained all the ingredients from a large popula- 
tion, and was undoubtedly rich in manurial character. AJ] chemicals 
that were used, in his opinion, polluted the sewage, and clarified 
sewage became stinking in spite of the clarification. Mr. Crimp 
had indicated that the sewage must eventually go to the land, and 
therefore he thought it a great pity so much money was to be 
wasted on the costly barges now in construction. He said that 
at the mouth of the Thames there was a splendid area of sand 
over which, if turned by conduits, the sewage might be allowed to 
run. Contracts might be made with farmers to take sewage for 
irrigation purposes, and he thought that if it could be obtained, 
farmers would pay a good price for it. In his opinion statesmen bad 
made a great mistake when they took the dues off coal and wine, as 
coal had not been made any cheaper, and poor people had not 
consumed wine, and the dues might now have paid for the necessary 
outfall sewage works. 


Mr. Santo Crimp (London County Council) said, in reply to the 
discussion, that his task was a light one, because Mr. Rhodes had 
answered many of the questions. With regard to the storm-overflows 
at Old Ford, these were placed upon a navigable canal, with a very 
slight current, and the effect was to convert the canal into a settling 
tank when the overflows were in operation. The arrangement was 
therefore not a good one. Of course the pumping down at Abbey 
Mills only affected the storm-overflows on the low level system, and 
not those at Old Ford. With regard to Col. Jones’s remarks, they 
had experienced some trouble in” pumping sludge through mains, 
some 900 feet in length, and he thought it would ‘be rather risky to. 
attempt to pump it as far as Canvey. One speaker had referred to 
the Berlin farms, no doubt these were interesting, but so far from 
sewage farming being played out in this country, we had at Birmingham 
the sewage of 600,000 persons applied to the land; at Nottingham, 
213,000; at Leicester, 180,000 ; and nearer home, about 80,000 at 
Beddington, and 30,000 at Wimbledon, and sewage farms in this 
country were constantly being extended. With regard to London, 
the question was a very large one, but they had in Essex land that 
was unmanured and uncultivated, they had sewage that was unutilized, 
they had labour that was unemployed, and if the liquid and the labour 
could be employed upon the land without placing a burden upon the 
shoulders of the ratepayers, he thought it was a consummation devoutly 
to be wished. 


LECTURES ON THE SANITATION OF 
INDUSTRIES AND OCCUPATIONS. 


OCCUPATION AND MORTALITY. 
By ARTHUR NEWSHOLME, M.D.Lond., M.R.C.P., D.P.H. 
Medical Officer of Health, Brighton. 
Reap NOVEMBER 2ND, 1893. 


THE lecture which I have the honour to give is introductory to 
a course of six lectures, to be given by various specialists, 
which, although they cannot, of course, cover the whole range 
of the sanitation of industries and occupations, will, it is hoped, 
give a practical insight into some of the more important 
problems connected with this subject. 

The importance of the subject.—A moment’s reflection will 
show the enormous influence of a man’s occupation on his 
health. At least one-third of each working day is spent under 
the conditions implied in this occupation, and it may therefore 
be credited with this proportion of the total influence exerted 
by the circumstances of life on health. The influence exerted 
by occupation is however much greater than this. Conditions 
of overcrowding are more deleterious during active work than 
when lying quietly in bed. Overcrowding implies an atmos- 
phere loaded with the products of respiration, which are when 
re-breathed a fertile source of disease. Dr. E. Smith found 
that if the air inspired lying down be represented by unity, the 
amount inspired when standing erect is 1°33; when on a_ 
treadmill, lifting 196 lbs. through 1920 ft. per hour, 4°40; and 
when walking four miles an hour, 5. Not only is more air 
inspired during active work, but there is a corresponding 
increase in the amount of carbonic acid eliminated by the lungs. 
Thus during rest 13°11 grains of CO, are expired per minute ; 
on a treadmill, under the conditions named above, 57°68 grains 
per minute. If, as in ill-ventilated warehouses and shops, the 
carbonic acid resulting from respiration is not quickly got rid of, 
the substance of the muscles becomes loaded with carbonic acid 
and their activity diminished. For this reason, if for no other, 
it would be economical for large employers of labour to provide 
an abundant supply of fresh air for their workpeople. 

Conditions of overcrowding in insanitary factories and work- 
shops are aided by the effects of inhalation of dust and 
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writating or offensive effluvia, or the absorption into the system 
of chemical poisons, or the effects of undue strain or over- 
exertion. These various considerations give to the industrial 
side of hygiene an importance which is secondary to no other. 

Past Neglect of Industrial Hygiene. — Notwithstanding its 
importance it cannot be said that Industrial Hygiene is one 
of those “flat and flexible topics which have been beaten on by 
every hammer.’ ‘There are scattered papers in the medical 
journals, and in the reports of factory imspectors, and a few 
papers contributed to the Royal Statistical and other societies, 
and three or four books, of which the most recent and at the 
same time the most accurate and exhaustive is Dr. Arlidge’s 
Diseases of Occupations. ‘These represent the whole literature 
of the subject in English. French and German hygienists 
have expended much more labour on the subject; they have 
published elaborate statistics which are very generally defective 
or fallacious in one particular or another; and under the 
different conditions holding good in this country but little use 
can be made of the data they have collected. . 

Legislation on Industrial Hygiene.—In saying that industrial 
hygiene has been much neglected in the past, the importance 
and value of factory and workshop legislation is not ignored. 

A legislature, which, urged on by the pressure of public 
opinion, has passed the Factory and Workshop Acts, culmina- 
ting with that of 1891, and has devised and arranged so many 
checks and curbs on unscrupulous masters and careless workmen ; 
which has altogether prohibited the employment of women in 
certain industries, and curtailed their hours in others; which 
has raised the minimum age of employment of children in 
factories and workshops to eleven years, and insists on a previous 
medical examination of all children thus employed; which has 
by the Shop Hours’ Act of 1891 prohibited the employment of 
young persons under eighteen in shops for a longer period than 
seventy-four hours, including meal times, in any one week ; 
and which has by the Alkali Works Regulation Acts, the Coal 
and Metalliferous Mines’ Regulation Acts, the Merchant Ship- 
ping Acts, the Canal Boats’ Acts, &c., regulated other industries 
in a inore or less efficient manner, cannot be said to haveadopted 
the policy of national selfishness, which is embodied in the 
theory of laissez-faire. The majority of these enactments are 
still administered by Government Inspectors. These inspectors 
have in the past done work of great importance to the health 
of the community. The principle is however being gradually 
accepted that this work should be delegated as far as possible 
to Local Authorities. In the case of bake-houses this has been 
already done with good results, and gradual, extension of such 
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decentralisation is desirable. If this work is placed more fully 
in the hands of Local Authorities, the appointment of inspectors 
should be made compulsory on these Authorities, and districts 
should be so combined as to ensure the appointment of skilled 
inspectors, with reasonable fixity of tenure of an office, which 
like other sanitary work implies interference in the interest of 
workers with wealthy proprietors. 

What is rather meant, when I state that industrial hygiene 
has been neglected in the past, is that the opportunities afforded 
for investigating and elucidating the influence of various indus- 
tries on the health of the workers in them, have not been fully 
utilised; and as sound progress in the prevention of industrial 
diseases must rest on medical and hygienic study of these 
diseases, valuable time has been to that extent lost. 

Much of this neglect of investigation into industrial diseases 
is owing to the difficulties inherent to such an enquiry. The 
pathological material connected with our large hospitals has 
been utilised to a certain extent. The medical enquirer has, 
however, in investigating the relative prevalence of any disease 
ina eiven occupation, been beset by overwhelming difficulties. 

Statistics of Occupations.—Correct statistics of any occupa- 
tion can only be obtained when the deaths in that occupation 
are stated in proportion to the total number of persons engaged 
in it. An initial requirement is therefore an accurate statement 
of the number engaged in each occupation. 

Difficulties in Classifying Occupations.—Classification is by no 
means an easy task. he number of distinct industries in this 
country isenormous. Most of these industries are sub-divided 
with great minuteness, thus further complicating the task. 
Twenty-four orders of occupation are described by the Registrar- 
General, which comprise eighty sub-orders or genera. The orders 
are grouped into six classes; viz., professional, domestic, com- 
mercial, agricultural, industrial, and non-productive. The lines 
of demarcation between these classes must not be supposed to be 
very definite, though the classification is convenient. 

The number engaged in each of these six classes at the 
census of 1891 was as follows :— 














| Persons. | Males. | Females 
Total aged 10 yrs. & upwards. .| 22,053,857 | 10,591,967 | 11,461,890 
Professional Class ..<..'..... 926,132 597,139 328,093 
Domestie Class vi... guctaks .s 1,900,328 140,773 1,759,555 
Commereml Class .. 04.06 6. 1,399,735 | 1,364,377 35,008 
Agricultural & Fishing Class ..| 1,336,945} 1,284,919 52,026 
Endustrial Class... 0s ste os 7,336,344 | 5,495,446] 1,840,898 


Wnoceupied Class 3.2... 64.05. 9,154,373 1,708,713) ‘7,445,660 
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Whatever classification of occupations is adopted errors must 
occur, largely owing to ambiguity in the nomenclature of 
occupations. 

A drummer may mean either a musician or a blacksmith’s 
hammerman; an engineer may be either a maker or a driver of 
engines; a collar-maker may be a seamstress or a harness- 
maker. In these instances the confusion is only between two 
occupations. But the same name may apply toa larger number 
of different trades. Cotton, silk, wool, and flax factories alike 
have spinners, weavers, &c., and unless some further specifica- 
tion is added to these occupations, confusion must arise. 
Similarly, merchants, miners, mechanics, artisans, and labourers, 
are frequently returned as such without further definition, thus 
rendering their classification under special headings imprac- 
ticable. 

One great source of difficulty is the occurrence in the same 
individual of double occupations. The same person may be a 
farmer and a miller, a plumber and a gas-fitter, or a clergyman 
and a schoolmaster. The general rules adopted in the census * 
are that a constructive or mechanical handicraft is invariably 
preferred to a mere shop-keeping occupation; and that of two 
occupations, the apparently more important one is to be 
selected; or failing any special indication, the occupation first 
named on the census return is to be taken. 

Another great source of difficulty is in the separation of 
classes. It is often very difficult to separate between masters 
and men in any given trade or manufacture. A watchmaker 
or tailor may be either a master or journeyman, the health 
conditions in the latter case being probably much more 
unfavourable than in the former; and similarly in other cases. 

The difficulties in classifying the occupation returns of the 
census, which have been briefly indicated, apply even more 
forcibly to death returns. It is evident, therefore, that it is 
only in certain clearly recognised and well-defined groups of 
occupations that accurate occupational death-rates can be 
deduced. We must be satisfied, to quote the golden rule laid 
down by Joshua Milne, that “ ‘ne population enumerated is 
precisely that which produces the deaths registered,” the great 
desideratum being “to determine the number of annual deaths 
at each age which takes place among the living at the same 
age.” These rules have been so frequently neglected, that a_ 
large share of the occupational statistics which have been 
published are untrustworthy. 

Erroneous Forms of Occupational Statistics.—(1) Much of 





* General Report of 1881 census of England and Wales, Vol. IV. pp. 27 & 28. 
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the earlier work on occupational statistics is invalidated by the 
acceptance of the mean age at death of men employed in different 
industries as a trustworthy indication of the relative sulubrity 
of these industries. This is evidently fallacious. The mean 
age at death is governed by the mean age of the living, and it 
is as much affected by the ages at which ‘people enter and leave 
any given occupation, and by the increase or decrease of employ-~ 
ment, as by its salubrity or insalubrity. Mr. Ben Tillett in 
1890 stated that the average age at death of workmen was 
29—30 years, of the well-to-do classes 55—60 years. It is 
probably quite true that the prospects of life of the average 
workmen are less favourable than those of the average member 
of the well-to-do classes; but Mr. Tillett’s statement, founded 
as it probably is on the experience of Trades’ Union Societies 
composed largely of young men, by no means proves this. 

In 1888 the Collective Investigation Committee of the 
British Medical Association reported, as the result of an 
elaborate inquiry, that of 

122 Total Abstainers the average age at death was 51°22 years. 


1529 Habitually Temperate = <3 O21" .; 
977 Careless Drinkers P* ee OOO Fo -55 
547 Free Drinkers es i 57:59, 
603 Habitually Intemperate $3 = a208. 5, 


This was seized upon by the brewing interest as proving that 
the prospects of life are diminished by total abstinence, while 
there was a corresponding fluttering and agitation in the 
temperance dovecotes. It is obvious that no valid comparison 
is made in the preceding statement between the two groups. 
The statement of age of the dying, the age of the living being 
ignored, can only mislead, as it did in this instance. It would 
be absurd, similarly, to draw any inferences from a comparison 
of the mean ages at death of bishops and curates, as men do 
not usually become bishops till they have passed the middle 
period of life. The low mean age at death of dressmakers has 
been adduced as a proof of the unhealthy character of their 
employment. Without denying the latter fact, the low mean 
age at death of dressmakers is no more a proof of their insani- 
tary circumstances than is a low mean age at death among the 
pupils in a boarding school. 

Mr. F. S. Neison, in a paper contributed to the Statistical 
Society in January, 1844, showed very clearly the errors 
following on the use of this method by comparing the popula- 
tions of the districts of Bethnal Green and St. George’s, 
Hanover Square. He found that 
The number living— Bethnal Green. St. George’s, Hanover Square, 

Aged 23—25, was.. 8:9 °/, of total. 14-2 °/, of total population. 

. oand under.. 14°5 - 8:6 mM 
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and he showed that were the population of Bethnal Green to 
be transferred to St. George’s, Hanover Square, and submitted 
to the conditions of mortality of the latter, the mean age at 
death at St. George’s, Hanover Square, would be reduced from 
31:23 to 27:25 years (the mean age at death at Bethnal Green 
being 25°80 years). It is evident, therefore, that the popula- 
tion of St. George’s, Hanover Square, at that time, instead of 
having on an average 5:42 more years of life, had only 1°45 
years more than Bethnal Green. 

(2). The proportion between the number engaged in and the 
number dying in any given occupation, expressed as a rate per 
1,000, is also fallacious. As is well known, the death-rate in 
the general population varies greatly at different groups of ages. 
The death-rate among those engaged in any one occupation 
would similarly vary according to the relative number at the 
different ages engaged in it. In other words, it would depend 
on the ages of the living, which would vary in every occupation, 
(a) according as persons enter it early or late im life, and (0) 
according as the numbers that annually enter it increase or 
decrease. Dr. Farr, in his 14th Report, gives the following ex- 
ample of the mistakes which would follow the adoption of this 
method. The death-rate of all farmers over 20 years of age 
were 28 per 1,000, of all tailors 20 per 1,000; but when tested 
by a comparison of the death-rate among men of corresponding 
ages, farmers were much healthier than tailors, as seen in the 
following table :— 


Death-rate per 1000 at Six Age-groups of Farmers and Tailors. 








Age. 25 35 | 45 | 55 | 65 | 75 


| 
Farmers..| 10°15 8°64 11:09 24-90 55°30) | 148-62 


Tailors ..| 11°63 14°15 16°74 98°18 7647 | 155°28 








The only trustworthy method is to compare the mortality of 
those engaged in one occupation, and of a given age, with the 
mortality of those engaged in another occupation and of a corre- 
sponding age. 

This is the method adopted by Dr. Ogle in his report for the 
decennium 1871—80, and it is his figures which will be chiefly 
quoted. ‘The report of the decennium 1881—90 has not yet 
been issued, so that any figures which are given are necessarily 
to a certain extent out of date. 

Sources of Possible Error.—HKven supposing that occupational 
statistics are constructed by the correct method just indicated, 
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some sources of possible error still attach to them. These are 
pointed out by Dr. Ogle, who however rightly claims for his 
results a high degree of trustworthiness, on account of the 
width of his basis of operations, and the precautions taken to 
ensure uniformity in the abstraction of the figures on which 
the statistics are based. 

These sources of error exist even when the difficulties con- 
nected with the classification of occupations have been overcome, 
and the fallacies connected with the paucity of data have been 
avoided. 

Paucity of data often forms a difficulty in local occupational 
statistics, as the number engaged in any given industry is 
necessarily limited, and the observations of several years must 
therefore be collected, in order to remove variations due to 
accidental causes. The scantiness of material seldom however 
reaches the level of that of the parliamentary questioner who 
asked Mr. Stanhope if it was his intention to retain a British 
garrison ata post in Africa where the mortality had been 800 
per 1000. The reply admitted this high death-rate, but ex- 
plained that the garrison in question consisted of a corporal 
and four men, of whom one was accidentally shot when on a 
shooting expedition, one was eaten by a crocodile while bathing, 
a third died of sunstroke, and the fourth died as the result of 
lying out all night in a drunken fit ! 

For one difficulty pointed out by Dr. Ogle there appears to 
be no remedy, and it must always to some extent diminish the 
value of all calculations of the death-rate in different industries. 
Many trades, as that of a blacksmith or miner, require great 
muscular strength, and must be given up by men when they 
become weakly; and the latter may then raise the mortality 
of the lighter occupations to which they resort. 

Another flaw in occupation death-rates, when taken as tests 
of the relative healthiness of different industries, is the fact 
that those who follow these do not start on equal terms as 
regards healthiness. A weakling will not become a navvy, but 
a shopman or tailor by preference. The occupations demanding 
great muscular strength and activity, to some extent then, con- 
sist of picked men, stronger at the commencement, and main- 
tained up to a certain standard by the fact that weaklings are 
drafted into lighter occupations. 

After making full allowance for the preceding difficulties, 
the death-rates of different occupations still furnish most valu- 
able indications of their relative salubrity; and while small 
differences may be accidental, large differences must be taken 
as representing real differences of healthiness in the various 
occupations. 
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When we pass from a comparison of death-rates from all 
causes at different age-groups, to a comparison of death-rates 
from special forms of disease at the same age-groups, the sub- 
division is greater, and the danger of errors arising from scanti- 
ness of material is increased. There are, however, certain 
diseases concerning which there is abundant evidence of their 
special association with particular industries, and these will be 
further discussed shortly. 

Outdoor and Indoor Occupations—From a hygienic stand- 
point, a vitally important classification of occupations is into (a) 
out-door, and (0) in-door. 

The following table, re-arranged from one given by Dr. 
Ogle,* brings out this point. It should be explained that the 
figures relate only to males between 25 and 65 years of age, 
the death-rates of men between 25 and 45, and between 45 
and 65 having been in each case applied to a male population 
in which those under and those over 45 bear a fixed proportion 
to each other. The clerical profession, having the lowest 
death-rate, is taken as the standard and stated as 100; the 
death-rate of each of the other occupations being stated by a 
figure proportionate to this standard. 


Comparative Mortality of Men aged 25 to 65 years, 1881-2-3. 


OUTDOOR OCCUPATIONS. 








Gardeners .. ae .. 1038-}+ Fishermen. ,.. Ss ws 148 
Farmers... ae .. 124 | Masons and Bricklayers .. 174 
Agricultural Labourers .. 126 

MIXED OCCUPATIONS. 

Clergymen .. <a .. 100 | Medical men aa 1 Ue 
Lawyers .. - .. 152 | Carpenters .. - >» 148 
INDOOR OCCUPATIONS. 

Commercial Clerks. . - 79 | Tailors a = eI beo 
Bakers a #8 .. 172 | Shoemakers = se L6G 
Shopkeepers a .. 158 | Bookbinders . oi lO 





It is evident that in industrial occupations, the balance is 
very greatly in favour of outdoor work. With the exception 
of the clerical profession, those engaged in agriculture have the 
highest probability of life. Even fishermen, notwithstanding 
their exceptional proneness to fatal accidents, compare very 
favourably with those engaged in indoor occupations. In 
occupations where the evils connected with the inhalation of 
dust arise, the mitigating effect of work in the open air is felt. 


* Transactions International Congress of Hygiene and Demography, Vol. X., 
p. 14. 
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Masons and quarrymen who work in the open air have a mor- 
tality from lung diseases, which is only from two to three times 
that of fishermen; while that of Cornish miners and _ potters, 
who work in more confined space, was in 1880—82 five to six 
times that of fishermen (Ogle). 

Rural and Urban Industries.—The conditions of urban life 
involve a larger proportion of indoor occupations than those of 
rural life. The increased urban population in this country has 
been the result of an immense increase in manufacturing and 
mining industries. At the census of 1861, 37:7 per cent. of 
the total population of England and Wales was rural; at the 
census of 1881, this proportion had decreased to 33:4 per cent. ; 
and at the census of 1891, to 28-3 per cent. Now the average 
urban death-rate was 24°8, and the rural death-rate 19-9 per 
1000 in the decade 1861—70; 23:1 and 19-0 in, 1871—80; and 
had become 20°3 and 17:3 respectively in 1881—90.* It is 
evident therefore that rural (7.e., in a large measure outdoor) 
conditions of life are much more conducive to health than 
urban conditions. The real difference is greater than is shown 
by these uncorrected death-rates; for the age-distribution of 
urban is more favourable to a low death-rate than that of rural 
districts. Thus, as Dr. Ogle shows, if the annual death-rate 
in England and Wales at each age-period be applied to the 
respective urban and rural populations at the census 1881, the 
death-rate in the urban population would be 20°40 (instead of 
23°1); in the rural population, 22°83 per 1000 (instead of 19:0). 
That is, assuming that the urban and rural populations were 
equally healthy, the death-rate of the former should have been 
4-09 per cent. below, and that of the latter 7:33 per cent. above 
the mortality of England and Wales as a whole. 

It will be noticed that urban death-rates show a greater 
decline than the rural. This cannot be explained completely 
by the increased afflux of young and healthy recruits from 
rural districts; it 1s an indication that in towns sanitary ad- 
ministration is more active, and the health conditions of life are 
improving more rapidly than in country districts. 

It would be interesting to inquire how far the diseases of 
workmen with which we are concerned are town made, and how 
far they are trade made. ‘The aggregation of workmen in towns 
implies a less pure atmosphere, a diminished freedom of access 
of this atmosphere to their homes and workshops; high rentals, 
with their concomitant evils of sub-letting and overcrowding of 








* Stating the deaths in town districts to 100 deaths in country districts, 
out of equal numbers living, there died in towns in 1851—6vV, 124; in 
1861—70, 126; in 1871—80, 122; in 1881—90, 117; and in 1891, 114. 
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tenements; an absence of gardens and cheap home-grown vege- 
tables; a deficient supply of milk, too often “separated,” for 
their children ; and many other evils, which a comparison be- 
tween country and town life renders obvious. Could our great 
industries be more widely scattered in small communities, there 
is no reason to doubt that occupational mortality would decline 
with increased rapidity. It is well known that miners living 
some distance from their work suffer less than those living near 
at hand; and we may reasonably hope that with cheap work- 
men’s trains, enabling workmen to live beyond the outer circle 
of our ee creat improvement will be seen. 

Consumption and Occupation—Stress has been laid on the 
distinction between indoor and outdoor, urban and rural oecupa- 
tions. ‘This is essential, inasmuch as impure air is one of the 
chief causes of disease. The langour, headache, and drowsiness 
which result from a temporary « exposure to a vitiated atmos- 
phere, are followed if the exposure is more chronic by a general 
lowering of bodily and mental vigour. The tendenc cy to 
catarrhs is increased, and apart altogether from the provocative 
action of dust, “colds”? and bronchitis are more common than 
among those living an outdoor lire. 

Phthisis, or consumption, is the most fatal disease of adult 
life. In the five years 1886—90, phthisis caused 8°7 per cent. 
of the total deaths in England and Wales. In the thirty-five 
most active years of life, from 20 to 55 years of age, phthisis 
caused 20°6 per cent. of the total deaths of males during the 
year 1891. In the same year, bronchitis only caused 5°6 and 
pneumonia 11°7 per cent. of the deaths from all causes at ages 
20—56. 

The close association between phthisis and indoor occupation 
has been long known. Dr. Greenhow, in most important re- 
ports to the General Board of Health and Privy Council in 
1859—62, showed most conclusively from an analysis of the 
statistics of lung diseases in agricultural and manufacturing 
populations respectively, that ‘in proportion as the male and 
female populations are severally attracted to indoor branches of 
industry, in such proportion ceteris paribus, their respective 
death-rates from phthisis are increased.” In indoor occupations 
involving much muscular effort, the amount of phthisis is less 
than in those of a more sedentary character. An examination 
of the history of 6,000 patients admitted to the Brompton 
Consumption Hospital showed that two-thirds had indoor occu- 
pations, the occupations of milliners, sempstresses, and tailors 
being specially predominent. 

From the records of Millbank Penitentiary during the 
elghteen yea 42, Dr. Baly showed that the mortality 
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from tubercular disease was three or four times as great as it 
was in the year 1842 among persons of the same period of life 
in London generally. A sentence of imprisonment for fifteen 
years was then equivalent to a sentence of death by phthisis. 
If time allowed, even more striking instances of the evil effects 
of indoor occupations, under conditions of overcrowding and 
deficient ventilation in favouring the development of phthisis, 
might be given. 

With advancing knowledge, heredity as a cause of phthisis 
has been pushed into the back ground. It is now known that 
the essential cause is the introduction into the system of the 
tubercle bacillus. Vitiated air, defective food, fatigue, in- 
herited weakness, act as predisposing causes, by lowering the 
general health and originating catarrhal inflammations, and 
thus diminishing the resistance of the organisms to the infec- 
tion, which is always introduced ab ewtra. 

The infective material is inhaled in the majority of cases as 
dust, which contains the desiccated expectoration of phthisical 
patients. ‘T’o diminish this danger, every workshop and factory 
_ should have a spittoon provided in each room containing some 
disinfecting fluid, and the dirty habit of spitting on the floor 
should be prohibited. By steady and gradual education of 
workpeople the centres of infection may thus be diminished, 
and the danger of predisposed persons acquiring phthisis 
minimised. 

The following table given by Dr. Ogle* shows the influence 
of vitiated air in the production of phthisis and other lung 
diseases. Fishermen are taken as a standard, their mortality 
from these diseases being represented as 100. 


Comparative Mortality of Males aged 25 to 65. 


























‘ aes Other Thetw 

| Occupation. Phthisis. ee ,.| to eth ne 

‘| Fishermen .. Hee Oe) 45 100 

re Farmers nif seals SO 50 102 
° Gardeners .. 61 56 seve 
Agricultural Labourers| 62 79 141 

; Grocers a4 wel. Oe 59 143 

Confined Air a4 Drapers oe Oe ae) 65 ae 
: (| Tailors i .. | L44 94 238 
Highly Vitiated Airs|Printers  ..  ..| 983 | 84 | 317 


* Op; City. pl VT: 
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The essential cause of phthisis is the inhalation of dust con- 
taining the specific bacillus of this disease. Hence persons 
engaged in dusty occupations are much more prone to be 
affected than others who are simply exposed to a vitiated air. 
To quote Dr. Ogle again :* 


Comparative Mortality of Males aged 25 to 65. 








Fishermen (as standard) .. Ds 5d 45 100 
Coal Miners as ee i 64 102 166 
Carpenters and Joiners... < 103 67 170 
Bakers NE ae ae = 107 94 201 
Masons and Bricklayers .. aa 127 102 229 
Wool-workers a ih a 130 104 234 
Cotton-workers.. on om 137 is A ie 
Stone and Slate Quarrymen au 156 188 294 
Cutlers and Scissor Makers a 187 196 383 
File Makers wie ae a. 219 17 396 
Pottery Makers... i = 239 326 565 
Cornish Miners... on sit 348 231 579 











The dust inhaled by carpenters and bakers appears to be 
comparatively innocuous. ‘he dust from woollen fabrics, and 
still more from cotton, is much more prejudicial; while mineral 
dust, as shown in the later occupations given in the table, is 
highly injurious. 

The metallic dust in file-making and cutlery causes a mor- 
tality from chest affections which is nearly four times that pre- 
valent among fishermen, who are not exposed to dust. The 
death-rate from these diseases alone is almost equal to the total 
mortality from all causes (including accident) among fishermen. 

The dust of stone is even more formidable than metallic dust. 
Masons and quarrymen work in the open air, so their mortality 
from phthisis is only two or three times as great as that of 
fishermen. Potters and Cornish miners work in more confined 
space, and their mortality from these diseases was, at the period 
to which Dr. Ogle’s returns apply, five to six times as high as 
that of fishermen. There is reason to believe that, owing to 
improved and increased inspection, the conditions under which 
potters work and their resultant mortality have greatly im- 
proved since that date. 

The mortality from phthisis and respiratory diseases among 


* Op. cit. p. 19. 
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Cornish miners is appallingly high, forming two-thirds of their 
total mortality. On the other hand, coal miners have a re- 
markably low mortality from these diseases. This may be 
partly due to the excessive mortality from accidents, for it is 
evident that any injurious effects of coal dust may not have 
time to operate under such circumstances. Such an explana- 
tion, however, only very partially explains the comparative 
immunity of coal miners from phthisis. It has been supposed, 
therefore, that coal dust has some inhibitory power against the 
development of this disease. A more probable explanation is 
that in the scattered work of a coal mine, the opportunities of 
infection by desiccated sputa are less frequent than in most of 
the other occupations which have been named. 

It is evident from the foregoing illustrations that the breath- 
ing of impure air, especially when the air carries with it irritating 
dust in addition to the specific infective material, is the chief 
cause of phthisis. Working in a cramped or constrained posi- 
tion, involving imperfect expansion of the lungs, strongly 
predisposes to phthisis. ‘This is shown by the high phthisis 
mortality among printers and tailors, among women in the 
hosiery and lace trade, and in sempstresses and dressmakers. 

The effects of variations of the temperature and moisture in 
workshops in favouring phthisis are only secondary in impor- 
tance. Exposure to the weather is a preservative against 
phthisis. Variations of temperature only cause it when accom- 
panied by an impure atmosphere and the inhalation of specifically 
contaminated dust, though they may, even in the absence of 
such dust, favour the production of bronchitis. 

Cancer and Occupation.—The causation of cancer is obscure. 
That it is, like phthisis, more common in certain families is 
well known; but there is little doubt that, as in phthisis, this 
means an inherited vulnerability, rather than the actual trans- 
mission of potential disease. One thing is fairly certain that 
persistent local irritation has very commonly preceded cancer. 
In cancer of the tongue or lip, there is generally a history of a 
jagged tooth or the use of a clay pipe. As is well known there 
has been in the past an excessive amount of cancer among: 
chimney-sweeps, particularly of the scrotum, due to the chronic 
irritation of soot. Workers in coal-tar and crude paraffin 
appear also to be subject to cancer in excess of the average 
amount. It has been suggested by Esmarch and Langenbeck 
that the relation of tobacco smoke and juice to the mouth is, 
probably, similar to that of soot, tar, and paraffin to cancer of 
the scrotum. Charcoal and coal-dust do not appear to have a 
similar effect in producing scrotal cancer. There is a general 
impression that chimney-sweep’s cancer is declining, but such 
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scanty figures as are available do not appear to confirm this 
impression. Dr. Ogle calculates from the figures of 1880—82 
that “the lability ‘of chimney-sweeps to malignant disease is 
about eight times as great as the average liability of all males.” 
About one-half of these deaths from cancer among chimney- 
sweeps were from cancer of the scrotum and neighbouring 
parts. 

Mr. Butlin, in a very interesting inquiry,* has shown that 
scrotal cancer in sweeps is almost unknown in the chief Kuro- 
pean countries and in the United States of America. The 
immunity of these countries is ascribable to the fact that hard 
or stone coal is not generally used, that open fireplaces are not 
common, and that consequently there is less soot, or a less irrita- 
ting form of soot thanin England. In Belgium, where hard 
coal and fires similar to those in England are in use, the almost 
complete immunity from scrotal cancer appears to be traceable 
to the care taken by the sweeps to prevent their bodies from 
contact with soot by special arrangements of clothing; and in 
North Germany, to the practice of daily washing the an from 
head to foot. 

Accidents and Occupation.—Accidents cause a very high pro- 
portion of the deaths in certain industries. Happily they claim 
as time goes on a diminishing number of victims, as will be 
seen from the following data :— 


Annual Death-rate from Accident and Negligence per Million 


persons living. 


HPCC VOars., .5 sc. as 130600. aa es 653 
MV OR gos. oi den een acne ee TSCLS 00 sas toe 690 
es rie enn nee T8GG=—7O"" wi. sees 678 
- Lge heater eee VETI SiO et eek ee 671 
. 99 | ite he LB7 G80 ~V disAS 630 
* OR tn re 1881-85 | “Saeed 580 
si gs hace ihe hachahe ate 138600) 1: cereus 544 


A decrease of 16:7 per cent. under this head in the period 
reviewed is very satisfactory. It has been impracticable for 
me to obtain the necessary data for showing the proportion of 
this gain which has occurred in adult life but there is no 
doubt that a large share of the decrease is attributable to the 
more efficient supervision under the Acts for regulating fac- 
tories, workshops, mines, &c. 

The chief incidence of mortality from accidents at all ages 
may be gathered from the following data for 18917 :— 


* British Medical Journal, June 25th, July 2nd and 9th, 1892. 
+ Kitty-fourth Annual Report of the Registrar-General for England, p. liv. 
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Deaths to One Million living. 








Accident. Persons. | Male. Females. 
In Mines and Quarries =... ee 32 65 | — 
Vehicles and Horses .. 86 WS) 22 
Ships, Boats, Docks (not drowning) . 5 et — 
Building operations .. ) ‘lil — 
Machinery - oe ve 8 15 1 
Weapons and Implements 53 2% 8 13 3 
Burns and Scalds < x ee a 74 80 
Poison, Poisonous vapours .. me 19 27 i 
Drowning at a x ee 93 161 29 
Suffocation .. se < es 78 83 74 
Batlg 2% = * ee A oe es ie 65 
Weather agencies oe Ay: 10 16 4 
Otherwise or not stated aE on 64 93 37 
All forms of Accident. . i ..| O74 838 326 








It will be noted that males are two or three times as subject 
to fatal accident as females. The excess is especially incident 
upon the working years of life, but an analysis of the death 
returns of the quinquennium 1878—82 showed that this excess 
begins much earlier™ in life. Under one year of age the fatal 
accidents of boys during 1878—82 were 6 per cent. more 
numerous than those of girls—a difference closely corr esponding 
to the relative number of boys and girls living at that age. In 
the second year of life the accidents of boys were 30 per cent. 
more numerous, in the third year 51 per cent., in the fourth 
year 61 per cent. .. and in the fifth year 75 per cent. more 
numerous than the accidents of girls. After this age the pre- 
ponderance of accidents of males becomes greater, the influence 
of occupation coming generally into action. The higher male 
mortality from accident is an explanation of the higher general 
death-rate of males, the total mortality from violence being too 
small to affect the general death-rate to any extent, and the 
difference from this cause being partly counterbalanced by the 
mortality of females from childbirth and puerperal fever, 

The occupations in which fatal accidents are most common 
will be seen from the following statement. The mortality 
from all causes among all males aged 25 to 65 years of age in 


* Forty-fifth Annual Report of the Registrar-General for England, p. Xx. 
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England and Wales is taken as the standard, and of this 
amount sixty-seven were due to accident. 


Comparative Mortality of Males, 25—65 years old (Ogle). 


All causes. Accident. 
All Males (England and Wales) r or 000> 67 
Miners (8. Wales and Monmouthshire) oi ed ee 
Miners (N. Riding & other Ironstone Districts).. 834 .. 206 
Miners (Durham and N sat te as tthe. Ses. EG 
Miners (Staffordshire) .. SG .o Wee See hge 
Miners (West Riding) .. a Re ey = ages oe ee 
Fishermen a ‘he oe Oa ee oe 
Stone, Slate Quarries ‘3 a ae “ day 7 as 
Cab, Omnibus Service .. rae Ge io) Peels 84 
Plonabers, Glaziers, Painters .. Se et IGE. 2 7! 
Brewers .. ee i ee Bs < Heat 64 
Innkeepers - Re ee o>) a 45 
Costermongers, Hawkers | at Be Pd ee 53 
Butchers .. ei ae s ee Lo N70 Oo 30 
Farmers .. +e ee. a3 tp Coll — 30 
Wool Manufacture ap 1032 27 


The figure for fishermen is Saya oe the cae because 
of the number drowned, whose bodies are not recovered, and 
who escape registration. 

The diminution of accidents as the result of efficient super- 
vision and regulations has been very marked. In the majority 
of industries, ‘the number of deaths from accident is now small 
in proportion to the total deaths from all causes. Among all 
males they form 6°7 per cent. of the total deaths; among 
Welsh miners, they only cause 22°9 per cent. of the total deaths 
at ages 25 to 65. The proportion is still much too high; and 
when the workmen themselves are more conscientious in their 
abstinence from smoking in mines, &c.; when they are better 
educated, and more thoroughly appreciate the importance of 
hygienic precautions; when the hours of labour have been so 
reduced that the neglect arising from fatigue will not occur, as 
in pointsmen on railway lines, the number of accidents will 
shrink still more. 

Even now it is against the chronic diseases due to dust and 
to overcrowding and to defective ventilation that the chief 
fight needs to be waged; and it is in this department of indus- 
trial hygiene that the largest scope for the saving of health and 
life lies. 

Alcohol and Occupation.—The influence of even moderate 
doses of alcohol is in most instances to diminish the capacity for 
work, and more especially to diminish the power of endurance. 
Excessive doses of alcohol not only produce the temporary 
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incapacity for work, partial or complete, which is their most 
obvious effect, but when systematically imbibed, lead to increase 
of sickness and to premature death. Alcohol has been well 
described by Dr. Dickinson as the “genius of degeneration ;”’ 
and the degenerative diseases produced by it are by no means 
confined to the intemperate; they are seen, perhaps, quite as 
frequently in those who, though never intoxicated, indulge in 
frequent “nips” between meals. 

In certain occupations, the amount of alcoholic disease is 
very great. It is true that no man is compelled to drink; but 
in actual practice it is found that the constant exposure to the 
temptation to drink is almost as certain to produce chronic 
alcoholic poisoning, as is similar exposure to the fumes of mer- 
cury, or white lead, or yellow phosphorous, to produce the 
characteristic effects of these poisons. In fact, the pursuit of 
the occupation of a tapman or publican, in the majority of 
instances, implies a slow process of suicide. This will be 
abundantly evident from the following figures* :— 


Annual Death-rates per 1000 at Four Ages among Clergymen, 
Ministers, and among Publicans and Wine Merchants, 
1880-1-2 (Ogle). 


Clergymen and Publicans, Innkeepers, 








mee EE OS: ont Ae 
20—25 m ‘es di 172 (Rs). 
25—45 . se a 4°64 18°02 
45—65 be af ae 15:93 33°68 
65 and upwards... re 83°96 85°81 





There is no influence prejudicial to health in the life of pub- 
licans, &c., which can account for their excessive death-rate at 
each group of ages, as compared with the corresponding death- 
rates in the clerical profession, except the one factor of alcoholic 
eXcess, 

The official figures of the Registrar-General give a very 
incomplete statement of the mortality caused by alcoholism. 
So long as the present objectionable method of requiring the 
medical practitioner to give the death certificate to the relatives 
(instead of sending it sealed to the registrar) is continued, 
there is little hope that the real facts as to alcoholism, or as to 
syphilis, will appear on death certificates. Were the truth 
known, these two great causes of disease and death would 
probably be found to be more fatal than all the specitic infec-_ 


* Dr. Ogle’s Supplement to the Registrar-General’s 45th Annual Report. 
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tious diseases put together; and they, especially the former, 
have this additional importance, that the deaths caused by them 
occur chiefly in the most useful periods of life. One of the 
commonest diseases due to alcoholism is cirrhosis of the liver ; 
and as this is the chief cause of mortality under the head of 
‘liver diseases and ascites,” the latter may be taken as a more 
correct index of the amount of alcoholic excess in England and 
Wales than intemperance, alongside of which it is tabulated 
below :— 


Death-rate per Million persons living from— 








Period. 3 : i 
Intemperance. Res ee 
Three years 1858—60__.. 40°3 394-0 
Hive -.,,, 1861-65 ..;!... 41°6 416°0 
‘3 » i1866—70... 30°4 4176 
ss ») 187 i() oo. 37°6 427°8 
. » 1876—80 .. 42-2 423°6 
« » 1881—85 .. — 48:0 372°0 
5 » 1886—90_.. 55°8 3248 


The indication of decrease of intemperance furnished by liver 
diseases is confirmed by the falling off in the number engaged 
in the liquor trade, which was equal to 17-9 per cent. for equal 
populations between 1871 and 1881, and to 3°8 per cent. for 
equal populations between 1881 and 1891. 

The figures contained in the following table tell their own 


tale :— 


Comparative Mortality Figures in Men aged 25—65 from Special 
Causes (Ogle). 











Diseases of 
Alcoholism. | the Nervous Suicide. Gout 
System. 

All Males ry ws 10 119 14 3 
Innkeepers a Re 55 200.5 1.226 13 
Brewers .. ~ int sare 144. 26 9 
Butchers 7 bd 23 139 23 5 
Commercial Travellers . . 23 139 Si Se 
Cab, Omnibus Service ..| 38 134 | 16 11 
Costermongers .. <t ee e 207 | 44 3 
Tailors .. a Le LT 144 16 4 
Grocers .. m es 10 = 7 — 
Painters, Plumbers ¥: 12 — \ eee 10 
File Makers 5c Ae — 2627) sas 








) 





* Including deaths from suicide. 
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Diseases of the 
Liver Diseases. ee Bae ae ue 
All Males ms ae a 39 120 4] 
Innkeepers vr Ts - 240 140 83 
Brewers ag nS a 96 165 i 55d 
Butchers o st sf 96 NS; Do 
Commercial Travellers. . ps 61 — 44 
Cab, Omnibus Service .. 54 160 65 
Costermongers .. Ae Ae 47 Dap agt 69 
Tailors .. of = cs 48 Ve TOF 45 
Grocers. . ie os ) 52 — 48 
File Makers... ie ie, 41 180 123 
Painters, Plumbers... fa: 48 143 LOO 








Innkeepers head the list under three headings— Alcoholism, 
Liver Diseases, and Gout; and in the four remaining columns 
they stand thir d on the list. Were it not for the special inci- 
dence of renal disease from lead poisoning, on file-makers and 
painters, innkeepers would also head the Iist under this disease. 

Phthisis has not been tabulated above, though there is good 
evidence that it is increased by alcoholic excess. 

Under another head, that of Accidents, alcoholism is repon- 
sponsible for a large increase in mortality. Excluding miners, 
fishermen, &c., whose occupations expose them peculiarly to 
fatal accident, the comparative mortality from accident is higher 
than in most other occupations among brewers, innkeepers, and 
butchers. The latter must be grouped among those who suffer 
severely from alcoholic excess, the effects of which are doubt- 
less enhanced by excess of animal food. They are, as a class, 
among those who have been described as “ digging their graves 
with their teeth.” 

Effects of Excessive or Too Protracted Work.—Time is only 
left to briefly touch on this subject. The excessive use of any 
part of the body inevitably brings in its train evil results. The 
deafness occurring in boiler-makers and riveters; the oradual 
loss of power of distinguishing the varying qualities oo tea by 
tea tasters; the localised muscular cramps and spasms, fol- 
lowed by palsy, occurring in writers and violinists, and in 
hammermen, are instances of this law. 

Muscular strain from over-exertion is a common cause of 
hernia; and the same cause, more particularly among smiths, 
porters, dock loaders, &c. , produces aortic aneurism. In regard 
to the latter condition, it is noteworthy that Dr. Dr ummond, 
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in his address in Medicine at the annual meeting of the British 
Medical Association in August, 1893, says that since he com- 
menced his investigations on the subject, no indisputable case 
has come under his notice in which a history of syphilis was 
wanting in cases of true aortic aneurism. There is no doubt 
that, at least in a large proportion of cases, specific arteritis 
precedes the aneurism, “and is an important determining factor 
in its causation. 

The increased use of machinery must be beneficial by 
diminishing the necessity for sudden and violent exertion. 
The extension of work by machinery is the most prominent 
feature of the present century. Did time allow, it would be 
interesting to inquire whether the good derived from it more 
than balances the evils due to the increased monotony of occu- 
pation, to noise and uproar, and to the greater proclivity to 
accidents. As the increasing use of machinery is however 
inevitable, it may be more useful to congratulate ourselves that 
the general substitution of collective work in factories and 
workshops for the home handicrafts facilitates supervision of 
the conditions of work, and thus enables the evils arising from 
dust and vitiated air to be partially overcome. 

The too protracted continuance of work which is not of 
necessity excessive, is an evil which is probably in the long run 
as detrimental to the interests of the master as it is to the 
workers. In occupations, like those of miners and railway 
employés, where the lives of others may depend upon the alert- 
ness and scrupulous care of the workmen, the legislature will 
have little hesitation in intervening between master and man. 
When Dr. Guy and other eminent men in 1848 advocated the 
case of the journeymen bakers, who demanded that they might 
have at least ten hours out of the twenty-four for themselves, 
it was objected in Parliament that ‘it was intolerable and 
impossible in a free country such as this, to apply to labour in 
dwelling houses and workshops a minute system of inspection 
and supervision such as was found practicable in our factories.” 
The political economists were up in arms, and the continuance 
of “freedom of competition ” without legislative restraints was 
advocated as the only way to sound commercial success. ~ Much 
was said about ‘interference,’ and very little about humanity 
and justice. As Dr. Guy nobly stated the case for the journey- 
men bakers: “It is a bitter mockery to talk about grown-up 
men being able to make their own bargains. . . . The contest 
now going on... must ere long take a more e definite shape 
between the natural feelings of a “Christian man, and the cold 
unbending theory of a perfect freedom of human act.” 


Since that day the righteous sentiments of the country have 


ARTHUR NEWSHOLME. 101 


led to industrial legislation decade by decade, of extended scope 
and increased stringency. In the case of many shop assistants 
and others 
“Whose hard toil 
Doth scarce divide the Sunday from the week,” 


overwork still exists, not on special occasions, but systematically 
and persistently, though the early closing movement is, espe- 
cially in the larger shops, doing much to improve the conditions 
of labour. To say, as some masters do, “I can make better 
use of your leisure than you would,” is an argument which is 
only fitting between the slave driver and the slave. Happily a 
large number of masters now realise that their relationship to 
their employés involves responsibility as well as profits. If 
they allow detrimental conditions, whether it be defective drain- 
age, or defective ventilation or warming, or inefficient appliances 
for the removal of dust, or any other defect to remain, which 
it 1s within their power to remove, their responsibility for the 
ill-health of their employés is undoubted. One of the most im- 
portant deductions from scientific teaching is that no event can 
be considered as accidental, or as the result of a mere concur- 
rence of chances. Fixed laws co-operate in the development 
of every event; and given ill-health or actual disease in the 
employés in any shop, workshop, or factory, it is more than 
probable that the conditions under which they have worked for 
from one-third to two-fifths, or even half of every working day, 
have been largely instrumental in producing it. 

With an increased sense of responsibility on the part of 
employers, we must look to the influences exerted by education, 
and by a higher development of the sense of responsibility on 
the part of workpeople, for the removal of that callousness and 
indifference which now form the chief obstacles to improvement. 
In certain occupations the production of unhealthy dust is 
unavoidable; and the refusal of workmen to wear respirators, 
or to wash themselves after exposure to deleterious dust, is a 
common cause of mischief. 

The time is ripe for great improvements in industrial sanita- 
tion; and when the statistical history of the last decade of this 
century comes to be written, there is little doubt that it will 
record a lowered industrial mortality as the result of the present 
activity in improving the conditions under which the industries 
of this country are carried on. 
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MANUFACTURE OF POTTERY, &c. 
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Consulting Physician to the North Staffordshire Infirmary, Stoke-on- 
Trent; Late Milroy Lecturer at the Royal College of Physicians, 
London. 

ReaD NOVEMBER 16TH, 1893. 





A NECESSARY prelude to Sanitary Science is to know what is 
insanitary. 

This knowledge has now been the object of research by 
medical men fora long series of years, and this Institute has 
materially contributed towards its attainment. 

All the old reputed elements—earth, air, fire, and water— 
have been scrutinised to discover what insanitary conditions 
are to be found in them severally. Fire comes scathless out of 
the ordeal and gets a place as a purifying agent, though at the 
same time harmful as excessive heat, and as often lending 
increased intensity to the action of what is insanitary in the 
other elements. 

But earth, air, and water are ever present surrounding media 
often charged with health destroying energies, aroused by the 
play of chemical forces, and especially so when organic matter is 
present; and moreover acting prejudicially upon phy siological 
structure and function by abnormal contact. 

Ever extending exploration of causes inimical to bodily health 
opens up to our view new facts, and corrects old inferences. 
The ancient doctrines and theories of infection and contagion 
are, if not overthrown, vastly modified by microscopic research, 
by biological experiments respecting the minutest known 
organisms, and by pathological investigation coupled with wide 
observation of endemics and epidemics. 

To students of Sanitary Science, and necessarily too of 
medical science, an illimitable field of study i is opened out by the 
microscopical and biological problems thus raised. Hitherto 
they have rather restricted their study to more prosaic, yet 
most important, topics to be found in the material conditions 
of human existence and in the surroundings of men—especially 
those of man’s own creation—existing in the dwellings they 
erect, in the ventilation provided, in the system of drainage 
adopted, in the food and drink they use, and in the mode of life 
they pursue. 
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But there is yet another factor in sanitation, which, in my 
humble opinion, has been greatly overlooked. I allude to the 
surroundings and conditions connected with occupation. We 
may secure the artisan good ventilation, good water, and watch 
over his food supplies assiduously, but we fall considerably short 
of our sanitary obligations to him, if we leave out of considera- 
tion the health aspects of his labour, and take little or no 
account of his workshop and its sanitation. As I remarked 
just now, this department of hygiene has been greatly neglected 
by sanitarians. And I must further add that, in the case of 
physicians when gathering the history of patients, small account 
is taken of the influence of occupation upon the health of the 
sufferers, and little knowledge or inquisitiveness displayed 
concerning the manufacturing process they pursue, or what 
may be their occupation. I hold, therefore, that great credit is 
due to the Council of this Institute for starting a course of 
lectures “fon the Sanitation of Industries and Occupations.” 

It is now my privilege to bring under your notice the sani- 
tary features of industries wherein mineral—non-metallic— 
dusts are generated, and to illustrate the subject by an account 
of the manufacture of pottery and of cement. 

You will observe that in the programme issued the forms of 
non-metallic mineral dust selected for treatment are but few 
out of many. ‘The enormous industry of coal-mining and 
iron-stone getting, the very large one of slate-quarrying, and 
the cognate occupations of stone and granite and plaster-of- 
Paris quarrying, and of raising and working clays for the 
manufacture of pottery, of tiles and bricks and other fictile 
products—all dusty employments—are matters outside the 
precribed scope of the present lecture. That which remains 
for examination—pottery and cement-making—is of two-fold 
character, and calls for separate discussion. For the methods 
of making china and earthenware differ entirely from those 
concerned in producing cement. So, likewise, do the materials 
used, the processes followed, the character of the dust evolved, 
and therewith the effects upon health. 

Now scarcely any other manufacture has so strong a claim 
upon the attention of sanitarians as has that of pottery. It 
stands nearly at the head of the list of unhealthy occupations, 
and exercises its pernicious effects almost wholly upon the 
respiratory organs, by the production of bronchitis and of 
consumption. Thus it is found that whilst workmen engaged 
in other employments have a mortality from chest diseases of 
7°86 per cent., potters exhibit one of 12°29. Likewise with 
respect to phthisis—non-potters present one of 9°27 and potters 
one of 12-90. 
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Manufacture of Pottery.—To understand the sanitation of 
the china and earthenware manufacture we must be acquainted 
with the materials employed, the processes to which those 
materials are subjected, and the methods of working, or the 
manipulations called for on the part of the artisans. Sub- 
ordinate but accessory to these topics are the habits of the 
workpeople, the legal conditions under which they work, and 
the character and arrangements of the manufactories. Never- 
theless, as I read the programme submitted to me for my 
guidance, the properties and mode of action of the dust arising 
from the industry in question must form the staple of my 
present lecture. 

Bearing this limitation in mind, my observations will be first 
directed to the materials employed, which are all dusty or 
productive of dust in the processes they are subjected to. 

It seems superfluous to inform my hearers that china and 
earthenware are made of clay; yet it is necessary to guard 
them against erroneous conceptions of what such clay is. It is 
not the familiar buff and brown aluminous substance which we 
daily encounter wherever we go. It is a prepared article got 
almost exclusively from Dorsetshire, Devonshire, and, above all, 
from Cornwall, and is composed largely of silica. The potter 
distinguishes several sorts of clay, differing in colour and in the 
relative proportion of alumina and silex, and which his technical 
skill teaches him to use in varying proportions according to the 
character and quality of the ware he desires to make. For 
instance, when he requires a larger ratio of the siliceous 
matter he adds what is called “china-stone.” The ordinary 
ball and blue clay—the most akin to clay as ordinarily under- 
stood—enters more largely into the composition of common 
earthenware. The Cornish clays are white and like ‘ Cornish 
stone”’ are the resultant of the action of air and water on 
granite rocks, producing disintegration and decomposition. 
This work of nature is pushed farther by human agency; the 
quarried material being submitted to the free action of water 
and air, promoted by oft repeated washings and stirring, and 
prolonged weathering. The product is a fine white powder 
resembling flour. Such is china clay, so-called because its 
principal application is to the making of china. 

The first business of the potter is to mix the required clays 
together, to produce a homogeneous plastic mass—such as those 
who have not seen the substance in potteries may have met 
with in the studios of sculptors. It is familiar also as the 
material of which clay smoking pipes are made, hence called 
pipe-clay. It has the property of drying rapidly, and when dry 


of falling into powder. 
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We have got thus far:—that the basic matter for construct- 
ing pottery—the so-named clay —is very rich in silica, and that 
it is rendered more so by the addition of ‘ china stone” and of 
flint. A strong magnifying glass or a microscope will detect 
in it the minute particles of silex, of irregular shape with sharp 
angles and points; and it goes without saying, that a dust of 
this description must powerfully irritate the delicate mucous 
membrane and epithelium of the lungs when it reaches it. 

Clinical observation abundantly confirms this fact. For a 
considerable time the inhaled dust is arrested in its advance 
towards the lung tissue proper by the mucous secretion in the 
bronchial tubes, and by the expulsive energy of the cilia lining 
those tubes. But at length these resistant forces weaken 
before the constant entry of fresh dust, and in course of time 
the noxious material passes into the lymph channels, and also 
along the finer bronchi, until it reaches the intimate structure 
and the air-cells themselves, Here as a foreign substance it 
sets up inflammatory action; lymph cells spring up, the air- 
vesicles become choked with inflammatory products, the tissue 
around them gets indurated (lung sclerosis), and useless as 
breathing tissue. 

The history of these pathological changes is reflected in the 
symptoms exhibited by the sufferers. In the primary stage 
little inconvenience is felt: there arises a desire to clear the 
throat of some impeding mucus at the end of the day’s work, or 
upon transition to the outer air from the warm shop, and 
especially on rising in the morning. This expulsive act soon 
develops into a cough, and relief is obtained by the expectora- 
tion of more or less blackish viscid mucus. Presently there is 
a feeling of tightness in the chest, and the breathing grows 
less free and full. As time goes on these signs of disturbed 
lung function become more pronounced, and in the end the 
patient grows asthmatic—a victim of potters’ asthma. 

Until this advanced stage of disorder is reached, it is singular 
to notice how little attention and anxiety are bestowed upon 
the pulmonary derangements. This is because the general 
health is, for the most part, not seriously affected, and inas- 
much as whilst the sufferer breathes a warm air in his workshop 
or home, his lung trouble is felt as little more than an annoy- 
ance; or as something which is to be taken as a matter of 
course, and like his wages, as an unavoidable incident of his 
calling. 

As with chronic maladies at large, so with potters’ bronchitis 
and asthma; the tendency is to grow worse and the lung lesion 
to extend, Al soon the damaged respiration reacts upon the 
whole frame; the sufferer cannot get proper outdoor exercise, 
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his appetite fails, his sleep is broken, the expectoration aug- 
ments and grows muco-purulent, the body wastes slowly, whilst 
the increased effort to breathe entails strain upon the heart, 
leading not infrequently to disease of that organ, with the 
after-consequences in the shape of dropsical effusions. 

We now have before us the fully developed disease known 
as potters’ consumption or potters’ asthma. 

The shortness of breath sanctions the use of the term asthma; 
whilst the existence of cough, expectoration, and wasting, is 
suggestive of the appellation consumption. Still these terms 
are not rightly applicable to the actual lesion present. The 
morbid changes are not those of tubercular disease, and the 
symptomatology is diverse. At the same time, it must not be lost 
sight of that the tubercular lesion may be, and not infr equently 
is, a concurrent condition; nor that those predisposed to 
consumption are likely to have that malady lighted up by the 
dusty employment they follow. 

To return to the processes followed in the making of pottery. 
The selected clays with the usual addition of a coaie propor- 
tion of powdered flint, are mixed with the water to make a 
thick semi-fluid, called « slip.” To render this fit for after 
processes, its excess of water must be got rid of. This formerly 
was done by evaporation in tanks aided by constant stirring. 
It is now effected in specially constructed machines, whereby 
the water is expelled by pressure. By either method a plastic 
material is produced, ready to the hands of the potter who 
moulds it as he sees fit. 

We may reckon pottery to be the earliest industry pursued 
by man; vessels for eating and drinking were essential things ; 
tenacious clay was almost everywhere accessible, and “ts 
readiness for modelling into any shape immediately perceptible 
to the simplest aborigines. Hollow vessels were a primary 
desideratum, and it needed but little observation to discover 
how easily these could be formed by a whirling or rotary move- 
ment with pressure about a fixed point. Hence soon arose the 
invention of the potter’s wheel, a piece of mechanism that has 
come down to us from the remotest ages—modified little in 
detail, and ever the same in principle. ~ 

The artisan who works with the potter’s wheel is called a 
“thrower,” for he throws a mass of clay upon the rapidly 


revolving axis or central disc, and by skilful manipulation 
moulds it into the required shape. Owing to the mechanical 


features of the apparatus he uses, his business is the making of 
‘ hollow-ware,” including cups. 

Modern enter has ereatly curtailed the work of the 
thrower by introducing the processes of “ pressing” and of 
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“casting.” Hence two new classes of operatives have arisen, 
known as pressers and casters—the former constituting the 
most numerous division of pottery artisans, and, what is regret- 
table, the greatest sufferers from their occupation. 

They are divisible into two classes, called respectively hollow- 
ware and flatware pressers, according as they make hollow-ware, 
such as jugs and vases, or flatware, such as plates. Both alike 
employ a twirling disc, known as a “ jigger,” but in other 
respects their operations differ. The hollow-ware presser con- 
structs his jug within a mould of the requisite shape, divisible 
into halves; whereas the flatware presser spreads a thin lamina 
of clay upon his flat mould resting upon his rapidly driven jigger, 
and proceeds to smooth the surface and edges. The mould 
used determines the shape and size of the article made, and also 
absorbs much of the moisture of the clay. 

The article, as yet in a soft state, has next to be slowly dried. 
This is done in a Closet situate behind the presser, the transfer 
being made by boys, who from their work are called ‘ mould 
runners.” In former years the jiggers were turned by hand, 
but at the present day are mostly driven by steam power. 

The surface of ware as it leaves the hands of the throwers and 
pressers does not possess the smoothness required, and has to 
undergo other operations before it goes to the oven. ‘These are 
sponging, friction with sand-paper, or turning. The first method 
needs no elucidation. The second, that of ‘rubbing with sand- 
paper or some substitute, has grown, in the case of flatware, into 
an operation of considerable magnitude, and one of first-rate 
importance in relation to the health of the workers. Owing to 
<< fOw. having been first employed it acquired the appellation 
of “towing.” It is done on a rapidly revolving “ jigger,” the 
tow or sandpaper being pressed by the hand on 1 the surface of 
the flatware to be polished whilst in the biscuit state. It will 
be at once understood how great must be the dust thrown off 
by this proceeding. So great and fraught with injury was it, 
that regard to humanity and the health of: the employed called 
for some provision against its patent evils. Happily the in- 
ventive genius of Mr. Tur ner, a manufacturer at Tunstall, 
suggested a simple plan of doing this work in a nearly enclosed 
box, provided with a strong current. of air, produced by a fan, 
to extract and remove the dust as it arises, and thus prevent its 
diffusion on and around the workpeople. By this mechanical 
expedient this dusty process has, to a great extent, been ren- 
dered mnocuous. 

The operation of * towing” is specially applicable to flatware, 
plates and saucers. Where hollow-ware has to be duly smooth- 
ened, its surface is either sponged with a damp sponge, or 
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otherwise is passed to a “turner,” who finishes the surface by 
means of a lathe worked by a treadle, i in the same fashion as a 
wood turner deals with the objects submitted to him. 

The “ pot-turners” constitute a special class of artisans, but 
not a numerous one. The treadles are worked by women and 
girls, who keep up a constant jumping action with one leg—a 
proceeding that is suggestive of evil to them, particularly when 
young and not strong. We, however, are justified in looking 
forward ere long to the displacement of this primitive way of 
giving motion to the lathes by the substitution of machinery. 
Indeed the change has already” come about to a small extent in 
modern factories. 

Here I am led to remark, that the application of machinery 
moved by steam power has, in the history of pottery, been of 
very slow growth. Forty years ago it was unknown, and up to 
the present time human labour contributes a very large propor- 
tion of the moving force required in many processes. The 
nature of the material, by its brittleness as it becomes dry, 
forbids indeed its application in many operations. Nevertheless, 
every year witnesses the extension of the use of machinery in 
the trade. Owing to the brittleness of clay in a dried or nearly 
dry condition, and its ready reduction to a pulverulent state, all 
who deal with it are exposed to its dust. And besides the 
larger operations previously alluded to, there are lesser ones 
falling to the lot of clay-workers. Principal among such are 
the handle and spout-makers, the sand-paperers, and the varied 
helpers whose special business is to clean off irregular and 
redundant fragments upon the ware. These cleaners are, in 
the language ‘of. the trade, called “fettlers.” However, no 
special deser iption of these people and their work is necessary ; 
the primary agent for evil is the dust, and happily this evil is in- 
considerable in the sundry minor divisions of labour adverted to. 

Powdered flint is also largely used in the manufacture of 
pottery, though chiefly in china-making, where its main use Is 
to pack the china within the boxes called “ saggars,” in which 
it is fired in the ovens. The filling in of the saggars with 
powdered flint is the work of the class of men named “ placers.” 
Their work is less continuous than that of flat pressers, and in 
consequence their exposure to dust is not so great, though, at 
the same time, the dust inhaled is even more harmful than that 
of clay alone. It is a common thing for placers to act likewise . 
as oven-men and kiln-men, and so to incur the additional risk 
attendant upon the drawing of ovens and the emptying of 
sagears. 
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There is still another class of workers among whom flint dust 


is pre-eminently a cause of sickness and death. These are the 
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china-scourers—all women. ‘Their business is to brush off the 
flint which has adhered to the china in the operation of firing. 
The quantity is considerable, and in its removal by brushes a 
cloud of dust is thrown off, which, if not diverted from the 
respiratory orifices, enters the lungs and there works most 
serious mischief, setting up fibrosis and rapid consumption. Of 
all the operations pursued in the making of pottery, this one is 
the most destructive to health and life. Within a few years 
these scourers, if not dead outright, are broken-down women on 
the highway to the grave. Fortunately, compared with the 
whole number of hands in a china factory, they are few in 
number. The occupation ranks as about the lowest in the 
series of pottery avocations, for it is one that needs no special 
training, and, consequently, like other unskilled work, falls into 
the hands of the least instructed, and the least concerned 
with sanitary scruples and social considerations. 

Another and far more important material used in pottery 
manufacture is lead. 

This is employed in the form of the white carbonate or of 
_ the red oxide of lead; the former most frequently. These and 
other salts of the metal are most common constituents of colours 
used in decoration; whilst others, principally the chromates, 
are themselves actual colouring materials. 

But the special use of red and white lead is—in conjunc- 
tion with borax and china stone fired together in a kiln—to 
make an enamel to coat the ware, to give it smoothness, and to 
render it non-absorbent. The glaze or enamelling fluid is put 
on after the first firing of the ware, when it is in the condition 
known as “biscuit.” In this state it is porous, absorbent and 
unfit for use. 

The glaze is applied in a liquid state by simply dipping the 
ware in it; and the workmen occupied with this process are 
called “dippers.” It very rapidly dries on the surface, some 
portion being absorbed. The very rapidity of drying causes 
much of the evil attending the operation ; because it leads to 
the formation of a fine coating of dust readily diffusible. This 
fact in conjunction with the mode of working, wherein the 
hands and arms of the dippers are almost incessantly plunged into 
the glaze, will account for the prevalence of lead poisoning or 
plumbism in this class of workmen. For we cannot fail to 
recognise the inevitable absorption of the poison by the air 
passages in the shape of dust, and by the skin from immersion 
in the liquid. 

A. great effort is being made at the present time—promoted 
especially by the Home Office and the Factory Inspectors—to 
abolish if possible the use of lead in glazes; or, if this be not 
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practicable, to diminish its employment and to guard against 
its poisonous properties. To attain these most desirable ends 
many glazes devoid of the metal, or nearly so, have been sub- 
mitted to manufacturers, who, however, have not yet been 
induced to use them, in the absence of sufficient experiments 
and experience to justify them in so doing. A more practicable 
way of lessening the serious evils of the poison is suggested, 
viz., by the use of fused lead glaze only, without the usual 
addition of raw white lead. The value of the suggestion is now 
being fully tested, and it is to be hoped that a great reduction 
of the serious evils connected with the glazing of ware will 
reward the trial. 

But even supposing the use of lead cannot be dispensed with, 
experience unmistakeably proves that its serious results may be 
very largely mitigated by greater attention, on the part of the 
artisans themselves, to cleanliness in person and in working. 
Men can be found who have been dippers for ten, twenty, and 
even thirty years, and have escaped the direful consequences of 
their occupation, entirely or nearly so. Such men are the 
careful and clean workers, and men who lead steady lives. 

It requires personal observation to realize the carelessness 
and recklessness of workpeople who perfectly understand the 
danger of their calling, but who will eat food exposed to the 
contaminated air of the dipping-house, and this often with 
unwashed hands; or who will take little or no pains to cleanse 
themselves and their clothing on leaving work, or who will 
neglect to properly protect themselves from the bespattering 
glaze by suitable coverings. For such persons the interposition 
of factor y regulations is urgently needed. 

Much more might be said on this subject of lead as used by 
potters, and of the consequences attendant thereupon. But I 
forbear, knowing how fully and forcibly the subject of Plumbism 
will be placed before you by my distinguished colleague in this 
course of lectures, Dr. Oliver, who has made it a special study 
and employed the best advantages furnished in this country. 

There is yet another ineredient that enters into the compo- 
sition of china, not so directly chargeable with injury by its 
dust. I mean calcined bones of horned cattle. © These are 
finely ground and mixed with the clay to form the “body” of 
china or porcelain ware. The bone gives transparency and 
lessens the brittleness. It is an expensive component, and on 
the continent is replaced by felspar. 

This last-named substance is, in England, principally used in 
the production of “ Parian” goods—mostly. figures ; but no 
facts are in hand to indicate how far its dust is prejudicial. 

I have said that the powder of the calcined bones added to 
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make the body of chinaware is of small consequence hygieni- 
eally. Still it is but right to remark that bone dust proves 
very irritating to those who have to mix it, and that, besides 
its mechanical action, an annoyance often arises from a pungent 
offensive odour it gives off. Moreover, practical potters assure 
me that the compound of clay and bone dust, as used in china- 
making, exhibits a caustic and destructive quality not found in 
clay itself. It softens and destroys the wooden troughs of the 
throwers, which have in consequence to be faced with lead, and 
it is corrosive to clothing. 

These mischievous properties one is inclined to assign to the 
nature of bone dust as a phosphate of lime; and as the dust of 
china-making is admittedly more noxious than that of the 
manufacture of earthenware, one cannot resist the impression 
that, over and above the harm attributable to a higher per- 
centage of silex in china, additional injury arises from the 
calcined bone as an ingredient. 

To justify this allusion to bone dust in the category of 
mineral dusts, it is almost needless to say that in pottery it is 
only the mineral element of bones, after complete calcination, 
that is dealt with. | 

To proceed. There is vet another mineral dust encountered 
in the pottery industry. I allude to Plaster of Paris, which is 
very extensively used in the making of moulds and models. 
But though readily diffused around the workers, it does not 
penetrate into the lung parenchyma as does ordinary potters’ 
clay dust, and its pathological results are not nearly so con- 
spicuous. It is conceivable that this circumstance is owing to 
its strong aftinity for water, and its consequent arrest by the 
moist ori-nasal and bronchial mucous membrane, ere it can 
penetrate to the finer tissue of the lungs. 

Having now passed in review the various mineral dusts 
connected with the manufacture of pottery—earthenware and 
china—and noted the processes wherein those dusts are evolved, 
it seems necessary, in addressing the members of a Sanitary 
Institute, whose primary purpose is to devise sanitary remedies, 
to say something respecting measures calculated to remove the 
evils of the trade, or at least to mitigate them. Those evils are 
very obvious, and unhappily their consequences are no less so. 
The business of the potter stands nearly at the head of the list 
of unhealthy trades, and it is an imperative duty to endeavour 
to give it a better position. 

The insanitary factors are the mineral dust of clay, of silex, 
and of lead; subordinate to them are high temperatures, and 
the dusty and smoky atmosphere of a trade which demands a 
prodigal use of coal. 
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The dust of clay and flint operates directly on the breathing 
organs; hence our efforts must be directed to obviate its 
entrance into the respiratory passages by mechanical means. 
These means consist in, first of all, providing efficient ventilation 
in workrooms, and next in devising apparatus to prevent dust 
diffusing itself on and around the workers, and to withdraw it 
altogether from the shops. Until recent times such measures 
have been totally neglected, or attempted by very ineffective 
arrangements. Now pressure exercised by the factory inspectors 
and strongly seconded by aroused public opinion, has had the 
effect of rapidly introducing modern schemes of ventilation into 
factories, and also inventions to remove dust from the point at 
which it is generated. To accomplish these ends the chief 
instruments employed are ventilating and extracting fans. I 
cannot here enter into details of the mechanism adopted. Indeed, 
such a course is not called for, because present plans are but 
more or less tentative, and we may look for important modifi- 
cations and improvements as the result of experiments. 
One drawback to the more general adoption of mechanical 
appliances, is the absence in numerous factories of motive power 
supplied by steam or gas or electric engines ; an absence largely 
attributable to the smallness of the works and want of capital, 
and to the frequent irregular arrangement of detached shops 
and the consequent difficulty of conveying power. 

Nevertheless, the future course to be followed to improve the 
hygiene of the potter’s craft is sufficiently plain, and engineers 
and architects need give much more attention to the subject 
than they hitherto have done. 

Respecting the subordinate factors of ill-health among potters 
little need be said. The regulation of the heat of workrooms 
is very much a matter of ventilation and of construction. The 
heat emanating from the closets wherein the ware is first placed 
can be moderated by care, and lessened by ventilation of the 
closets themselves; and that of the shops can be reduced by 
alterations in their construction and disposition, and by ven- 
tilating arrangements. 

The introduction of steam and hot water pipes for warming 
the shops, in place of the old-fashioned stove pots, has operated 
injuriously upon the health of the operatives: because, for the 
most part, whilst securing warmth, it has been at the sacrifice 
of ventilation. 

The enormous combustion of coal in firmg pottery, and the 
dust and smoke attendant upon it, represent evils which we may 
yet hope to see removed, by the adoption of gas in place of the 
crude coal. Experience in America and elsewhere has proved 
the applicability of coal-gas for firmg pottery, and nothing 


J. T. ARLIDGE. Ile 


more is now wanted than the inventive genius of engineers to 
contrive arrangements for substituting gas, which shall be both 
efficient and economical. 

Another factor of no mean importance in relation to the 
occupation of potters is found in the habits of the workmen 
themselves. It is, as said before, particularly prominent in the 
instance of those who are brought into contact with lead, 
whose case experience sufficiently proves to how great an 
extent care and cleanliness in work and dress, temperate living 
and the use of some simple prophylactic expedients, will enable 
them to proceed with their task unaffected for a series of years. 

All this is generally and equally true of every other depart- 
ment of the potter’s business. In short, much of the sickness 
and mortality of the trade is avoidable by care, cleanliness and 
temperance; and without these qualifications, no mechanical 
arrangements and no official rules can be successful in obviating 
the evils of this calling. 

The Manufacture of Cement.—This is a manufacture of no 
-inconsiderable dimensions, although the numbers employed in it 
are not great. 

The material made is known as Portland cement, and is an 
artificial product serving the same purposes as does Roman 
cement, which is a natural product found in volcanic deposits. 

It has been a greatly persecuted form of industry, driven 
from the habitations of men to outside places, where, excepting 
the workers themselves, population is sparse, the surrounding 
land comparatively valueless, and the chances of prosecution 
for public nuisance and for destruction of crops are but few. 

All this has followed from the malodorous and destructive 
vapours thrown off in the course of manufacture, and magnified 
by public sensitiveness and prejudice. 

Let me first say what cement is in its composition. Chemi- 
cally speaking, it is a mixture of carbonate of lime and silicate 
of alumina; or a double silicate of lime and alumina coloured 
by oxide of iron. The rough components are carbonate of 
lime (usually chalk), flit and clay, the last being of a selected 
tenacious character, and obtained from ancient lake bottoms, 
from river beds, and like places of past or present subsidence. 

The first process is to grind the clay in a mill resembling a 
mortar grinding machine. After that the necessary portion of 
flint and lime are added and worked up together with water 
into a mud-like mass. 

Formerly the amalgamation of the raw materials with water 
was done in tanks with the aid of heat, and after very pro- 
longed stirring and time to allow settlement, the material was 
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submitted to a process of wet grinding, and ultimately calcined 
in open-topped kilns. 

Now the mud-like material is spread over the floor of large 
vault-like chambers, heated by a furnace at one end. After 
being there duly dried and subsequently calcined, the cement 
is ready for grinding between mill stones. The aim is to reduce 
the compounds to as fine a powder as possible. 

Few manufacturing processes are more simple in principle. 
A semi-liquid mud is prepared and thoroughly mixed, then 
dried and calcined, and afterwards ground in a mill. N everthe- 
less, it presents possible causes of illness, both by heat and dust. 

For example, a very high degree of heat is attained in the 
drying chambers or vaults, and when it has done its work, the 
residual dry cement has to be removed by shovels and sent up 
to the surface. As the excavation is piecework, and a speedy 
emptying of the chamber desirable, it is common for the 
labourers to descend into the chamber before the material has 
sufficiently cooled, and thereby to suffer exhaustion due to 
heated air conjoined with strong physical exertion, within a 
confined space, and some gaseous products not quite Imnocuous. 
As a matter of course, the excavation of the dry cement is 
attended by considerable dust; though to a less degree than 
the subsequent operation of orinding. 

The dust generated in either way is highly irritating to 
mucous membranes, and causes heat and smarting of the eyes, 
and still more of the nose. In the case of the latter organ the 
irritation advances to local inflammation, and presently to 
ulceration, which especially attacks the septum of the nose, and 
ends by producing perforation. Farther destruction of tissue 
follows should work be continued and no efforts at treatment be 
made. This partial destruction of the septum nasi is a lesion 
well-nigh peculiar to cement makers. It is brought about by 
the ir ritating dust which clogs the nasal passages and pr ovokes 
efforts to dislodge it by the finger nail, with consequent aggrava- 
tion and extension of the ulcerative ipiagaraacion alr eady. at up. 

The character of the dust cannot fail to prove highly irritating 
to the mucous membrane of the air passages, but thanks to 
protecting coverings of the mouth and the remarkable affinity 
of cement for w ater, almost the whole of it gets interrupted in 
the nose where it forms a plug, the expulsion of which is 
impelled both by the volition of the individual, and by automa- 
tic or reflex action. It must however be admitted that some of 
the finest particles do, in course of time, penetrate to the larger 
bronchial tubes, and eventually produce cough and shortness of 
breath, or a chronic bronchial asthma. 

In this occupation of cement-making there does not appear 
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to be much scope for sanitary appliances. Still something 
might be done in the grinding department to obviate the diffu- 
sion of dust.. It may be urged that in the case of cement- 
mills the number employed is insignificant ; but, if this be true, 
humanity imposes the onus upon proprietors to lessen, if not to 
altogether remove, a tangible cause of sickness; and the 
example of flour-mills, to some extent at least, indicates how it 
may be done. 

In all dusty trades there is a simple expedient against dust 
inhalation found in the wearing of a respirator; and it is one 
that would seem to be well calculated to effect that object. 
In very many occupations, indeed, respirators are applicable, 
and would be far more so if improved and specially constructed 
to provide against the breathing of dust. Unfortunately this 
specially adapted character. is not one commonly met with; 
for in their construction the principles necessary to make vood 
respirators for sick folk who only want protection from cold and 
damp air, are those followed. The fine wire-gauze is not. essen- 
tial; it does not intercept fine dust, and the firm frame is only 
an impediment to the close adjustment of the dust-filtering 
material to the depressions about the mouth and nose. 

The gauze with the inserted film of wool gets speedily choked 
with fine dust mixed with the moisture of the breath; and the 
whole apparatus impedes free expiration and inspiration, and 
when choked is not readily cleansed. A respirator must not be 
rigid, and its essential part to oppose the inhalation is a film of 
cotton wool, so stretched and supported over the mouth and nose, 
that it les in immediate apposition with the cutaneous surface of 
the face around them. For a long series of years I and others 
have tried assiduously to get pottery workpeople exposed to 
dust to wear respirators, but with so little success that our 
endeavours must be accounted failures. The freedom of breath- 
ing is so embarrassed by them, and what seems of more account, 
if our female workers do not deceive us, the freedom of talk 
also, that they prefer to breathe dust r ather than to wear them. 
Another objection arises from the inherent sense of beauty 
lodged in the breasts of all ladies; a sentiment seriously 
offended by the enclosure of the Aouin by an ugly respire ator, 
which is contemptuously called a muzzle, and which, in the 
presence of unmuzzled workers and their jests, only singularly 


strong-minded individuals can persevere in wearing. 


Those who have favoured me with their attention to this 
discourse on the making of pottery will be disposed to ask, why 
I have said nothing, or next to nothing, of the ornamentation 


of ware by the processes of printing, gilding and colouring— 
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processes constituting the business of finishing or decorative 
department. The omission will seem so much the more glaring 
when the large number of hands employed in that department 
is taken into account; for the number so occupied equals, if 
indeed it does not surpass, that of those working in the clay- 
department. But the fact is, that the ornamentation of pot- 
tery by painting and gilding, is a form of work differing 
entirely from that of pottery making properly so called; 
though in almost all cases the two kinds of occupation are 
pursued in the same buildings, and those engaged in them get 
grouped together under the general heading of potters. 

The hygienic features in common are: indoor labour, the use 

of lead, and, in the case of a small band of workmen, exposure 
to heat. Respecting the first-narned no remarks are needed. 
In the matter of lead, the hands engaged in decoration are in 
injurious contact with the poison, in the form of colours in 
majolica painting, in “ground laying,” and to a very small 
extent in ordinary enamel-painting. Lastly, as to exposure to 
heat, and omitting that experienced in working in hot shops, 
the two departments meet on common ground in kiln-work— 
a process of firing required to fix and make permanent the 
gold and colour decoration used for ornament. At the same 
time the conditions of labour in kilns and in ovens are not 
alike; those in the former being far less severe, considered in 
their hygienic bearings. 

The sanitary features of the decorative and finishing depart- 
ment exist, however, in a pre-eminent degree, in the conditions 
more or less inseparable from. sedentary labour. Such are the 
sitting posture with the body more or less inclined forward, the 
want of muscular movement necessary to healthy respiration 
and circulation and to muscular nutrition, and lastly, confine- 
ment in shops too frequently over-heated and under-ventilated, 
and fouled by the breath of numerous workers and by the 
products of gas combustion. 

These factors are common to all sedentary occupations and 
need not be enlarged upon by me, although in the department 
of work in question they are ‘the most weighty from a hygienic 
point of view. 

I will now conclude by cordially thanking my lephes for 
the patient attention with which they have favoured me, and 
trust that I have succeeded in elucidating the sanitation of the 
pottery manufacture, as far as the compass of a single lecture 
would permit. 
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I HAVE selected the cutlery and file trades for my lecture, 
partly because they are industries which find employment for a 
large number of workmen in the district in which I reside, and 
I am thus able to speak of them from personal observation ; 
and partly because they illustrate in several ways the need 
which exists for drawing the attention of the community in 
general, and the Legislature in particular, to defects in the 
sanitation of occupations. 

These trades are of a highly specialised character, necessi- 
tating a long apprenticeship before proficiency is attained: and 
as in the majority of instances the callings have been handed 
down through many ancestors, the workmen may be said to 
possess hereditary qualities, whether for good or evil, incidental 
to their occupations. Then they are quite free from the 
adulteration of casual labour, and for this reason statistical 
evidences concerning them possess a relatively high value. 

I propose to pass in review the special risks to health to 
which the workmen are exposed, the sanitary conditions under 
which they work, the evidence bearing on their health furnished 
by mortality and other returns, the factory legislation as applied 
to these trades, and, lastly, suggestions for remedying or 
ameliorating existing evils. 

At the outset I gratefully acknowledge my indebtedness to 
the manufacturers and workmen of Sheffield for the uniformly 
courteous and frank reception they accorded me while gathering 
material for this lecture. 

The manufacture of cutlery comprises a number of wholly 
distinct processes, each of which is interesting; but from a 
sanitary standpoint it is only necessary to refer at length to a 
few of these. 
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In the production of the best cutlery the first process is that 
of forging the blade out of a bar of heated steel. Inferior 
blades are frequently stamped or “flied” out of thin sheets of 
metal by means of machinery; while the lowest class of all is 
made out of a substance called “sow metal” cast in moulds. 

Forging may be done by hand or by the aid of a steam 
hammer. Hand forgers are a muscular, healthy class of work- 
men; and their calling, which is very similar to that of a 
blacksmith, presents nothing requiring special comment. 

After the blade has been forged it receives the mark of the 
manufacturer, and is then tempered and hardened, these pro- 
cesses being commonly done by the forger. [t is eet passed 
on to the orinder, who reduces it to its proper shape and thick- 
ness and gives it its cutting edge. Grinding is done on circular 
stones, turned either by steam or water power. The stones 
vary in diameter from one or two inches to several feet, and 
are of different degrees of hardness, according to the nature of 
the work required of them. 

From a sanitary point of view grinders may be divided into 
two classes known as ** wet grinders ” and “dry grinders.” 

Dry grinders are engaged in grinding steel forks, augers, 
eimlets, needles, and a few other articles. They fon a com- 
paratively small class of workmen, but owing to the excessive 
mortality which formerly obtained among them, they have long 
attracted the attention of the trade ree The attrition 
of the steel against the dry grinding stone gives rise to enor- 
mous quantities of steel and stone dust, which is ver y irritating 
to the lungs, and produces a pathological condition known as 
erinder’s phthisis. 

At one time dry grinding was, perhaps, the most unhealthy 
trade in the country. The ‘late Dr. J. C. Hall, of Sheffield, in 
an admirable paper read before the Social Science Congress i in 
1865, stated “that, excluding boys, the average age of dry 
grinders was only 29 years.” Of late the introduction of fans 
tor carrying away the dust has greatly improved the conditions 
under which dry grinders work; and, as I shall presently show, 

this has been followed by a corresponding improvement in 


health and length of years, but the trade is still an unhealthy 


one. 

Wet grinding is much the more important branch of the 
grinding trade, aad gives employment to several thousand work- 
men in Sheffield. The grinding stone passes through a thin layer 
of water during its revolution, and the process is comparatively 
free from dry dust ; but it is accompanied by other evils almost 
as great as those incidental to dry grinding. 


The grinding stones are constantly throwing off water, which 
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soddens the floor and saturates the air of the grinding room. 
The damp atmosphere in which wet grinders work undoubtedly 
conduces to the appalling mortality from phthisis and other 
lung diseases to which they are subject. Two other factors 
must be mentioned which contribute to the same end. One is 
the stooping, constrained posture which many grinders assume 
as they sit astride their grinding stones with the elbows resting 


on the thighs; the other is hie tae condition of the air oe 


the erinding room, which in many oe resembles that of a 
damp cave. 

Certain articles of cutlery are ground partly on a wet and 
partly on a dry stone. Thus the backs of razors and scissors 
and the bolsters of table knives are ground dry, while the rest 
of the blade is wet ground. The dry process is however of 
relatively short duration, occupying less than one-sixth of the 
entire time taken to orind the blade. | 

There is another process connected with grinding which gives 
rise to enormous volumes of dry dust. The ovinding stones 
are received from the quarries in a rough condition, and the 
grinder, after mounting the stone on its axle, reduces its 
circumference to the proper shape and degree of smoothness by 
applying a bar of steel to it while it is revolving slowly. This 
process, which is known as “racing the stone,’ occupies less 
than half an hour; but while it is in progress, the air of the 
room near to the stone is almost unbreathable. All stones, 
whether for wet or dry grinding, require to be “raced” in the 
first instance. 

Another danger to which grinders are exposed is the break- 
ing of the erinding stone. ‘These accidents are unfortunately 
common, and often cause frightful injuries and death. They 
are due to a variety of causes, such as departure from the 
circular shape owing to one side of the stone wearing faster 
than the other, flaws in the stone, allowing a portion of the 
stone to remain in water when not in use, fixing it on its axle 
by means of wedges instead of using plates and screws for this 
purpose, and permitting the stone. to revolve too rapidly. 

Most articles of cutlery after being ground are “glazed.” 
This is done on a wooden wheel covered with leather, which 
has received a coating of emery and glue. The rim of the 
wheel is from time to time rubbed with a cake composed of 
emery, suet, and bees-wax. The glazer is used for the purpose 
of removing the marks left by the grinding stones, and, owing 
to the greasy nature of its surface, there is not much dust 
formed. 

Behind the glazer, and in the same trough with it and the 


grinding stone, is a third wheel known as “ the polisher,” which 
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is employed to give a highly finished appearance to certain 
blades. The polisher is also made of wood and covered with 
leather, but instead of emery a fine powder containing oxide of 
iron, and known as “ crocus,’ is used with it. Polishing gives 
rise to a considerable amount of dust at a part of the room 
where the ventilation is especially bad. Glazing and polishing 
are usually done by apprentices. 

The blades of pen- -knives and many razors are subjected 
to a process called “lapping,” which is done on a lead-rimmed 
wheel called “a lap.” The process is of interest as being a 
possible source of lead poisoning; but I have failed to find any- 
one showing evidence of plumbism from this cause. 

The next process is that of hafting, and this work is done by 
a class of men called cutlers. 

The healthiness or otherwise of a cutler’s occupation is to 
some extent determined by the class of work he does. ‘Thus 
workmen who haft in ivory and tortoiseshell, work under more 
favourable conditions than those engaged on inferior material, 
such as wood and bone. 

This difference is due to the. fact that the former class do 
most of their work with a file, and produce little dust; whereas 
the latter shape the knife handles on an emery wheel, known as 
“a cutler’s glazer,” and produce clouds of dust, composed of 
steel particles from the rivets and tang, of emery from the dry 
glazer, and of bone or other material of which the handle is 
made. The cutler’s glazer is a comparatively recent invention, 
having come into oeneral use only during the last twenty 
years. Previous to then all handles were shaped with a file. 
It is most injurious when used for shaping the hafts of knives 
that have scale tangs, because the projecting portions of the 
tangs have to be ground down by it 

The cutlery manager of one of the largest firms in Sheffield 
assures me that cutlers, as a class, have become much more un- 
healthy since the introduction of the glazer. ‘This opinion has 
been endorsed by other competent observers; and there is no 
difficulty in accepting it if we reflect that the modern scale 
tang cutler, when using a glazer, is virtually a dry grinder. 

The bolsters of inferior knives are often made from an-alloy 
of lead and zinc, which is cast on the blades and subsequently 
ground to the proper shape on an emery wheel. During the 
erinding process much dust is given off, and being inhaled b 
the workmen occasionally causes lead poisoning: and death. 

Files and rasps are largely manufactured in Sheffield and 
the surrounding districts. In Sheffield alone the industry 
gives employment to more than 4,000 workmen, besides a large 
number of females. 
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The principal processes in the manufacture of files are 
forging, annealing or softening, grinding on a wet stone, file 
cutting, and hardening. Of these file cutting and file hardening 
only need detain us. 

File cutting may be done by hand or by machinery. Of late 
the proportion of machine cut files has steadily increased, but by 
far the greater number are still hand cut; and in this process 
more workmen are employed than in all the others conjoined. 

Hand file cutters are exposed to two special dangers to health; 
one of these arises from the overcrowded and badly ventilated 
rooms in which they work, and will be fully considered when I 
come to discuss the sanitary condition of the workshops; the 
other is due to the employment of a lead bed on which the 
files are cut, and is a terrible scourge to the trade. 

The teeth of a file are produced by means of a chisel and 
hammer; and to afford a firm bed for the file and reduce 
vibration, a block of lead is placed underneath the file. The 
non-elastic character of lead eminently fits 1t for this purpose, 
while its comparative softness prevents it from injuring the 
. teeth of the file when the reverse side is being cut. 

At each stroke of the hammer a fine cloud of dust containing 
much lead rises in the air, and as the file cutter sits with his 
face directly over the anvil he must perforce inhale some of 
this lead dust. Moreover, his left hand which holds the chisel 
is almost always resting on the lead block from which it receives 
a coating of lead, and in a great many instances some of this 
finds its way to his stomach at meal times. Nor is this anleea 
practice exists among certain file cutters of moistening from 
time to time the end of the left thumb at the lips, so as to 
secure a better grip of the chisel. This habit I am pleased to 
learn is dying out, but where it is practised it isa potent method 
of introducing lead into the body. 

The ill effects resulting from the employment of lead in file 
cutting are only too well known. Colic, paralysis of the extensor 
muscles of the wrist and thumb, gout, and Bright’s disease, are 
the most evident of its protean evils; but long before it produces 
these definite maladies its influence on the body i is both seen and 
felt. The sallow anemic countenance presented by the file 
cutter is almost characteristic of his calling, while enquiry will 
often elicit a history of constipation, indigestion, and bodily 
weakness, long antecedent to the development of more alarming 
maladies. 

It is reasonable to suppose that file cutters who neglect to 
wash their hands before eating, and who are otherwise careless, 
will suffer from lead poisoning to a greater degree than those 
who are more careful in their habits. 
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But while this supposition is no doubt true as a rule, it admits 
of numerous exceptions, and one is driven to the conclusion 
that idiosyncrasy of constitution renders certain workmen highly 
susceptible to the pernicious effects of lead, while it enables 
others to effectively resist its power. In no other way can I 
explain some facts brought out during my iqniry. Thus a 
highly intelligent workman informed me that he was the oldest 
of five brothers, all of whom were file cutters and careful in 
their habits, yet four of these had died from the effects of their 
trade, and he himself had had lead colic. On the other hand, 
I have examined workmen who expressly stated that they were 
indifferent as to precautions, and yet were in good health after 
forty and in one instance after fifty- five years of file cutting. 

These anomalous cases are serious stumbling blocks in the way 
of improvement, because they are sure to be quoted by file 
cutters when they are urged to take more stringent precautions 
against lead poisoning. 

By way of sampling file cutters I examined one hundred men 
taken haphazard as I met them in their workshops. Their 
average age was thirty-seven years, and they had been working 
at their trade on an average for twenty-three-and-a-half years. 
Seventy-four had a lead line on their gums, twenty-eight had 
suffered from lead colic, and twenty had at some time been 
afflicted with paralysis of the wrist or thumb. 

These figures, however, do not show the full extent of the 
mischief, because file cutters when they become seriously 
paraly eee in the wrist are unable to follow their employment, 
and either take to some other c calling, or too frequently become 
a burden to the community, until a life of decrepitude and 
disease terminates in premature death. 

Although lead is well known to produce paralysis of the 
wrist and thumb, it would appear to be probable that in the case 
of the file cutter these affections may sometimes be partly due 
to the excessive use to which the muscles of the wrist and 
thumb are put. 

The rapidity of a file cutter’s movements is perhaps unsur- 
passed by that of any other handicraft, while the muscular 
energy pr roduced in the heavier branches of his calling is truly 
phenomenal. 

A deft workman will cut from 100 to 260 teeth per minute, 
using a hammer which ranges | from nine pounds to a few ounces 
in weight, according to the size and character of the file. In 
cutting large files a workman will, in eight hours, develop in his 

right arm muscles alone Sulicienn energy to raise from 150 to 
200 tons a foot high. 
Machine cut files are frequently cut on lead or an alloy of 
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lead and zinc, but there is little contact with the lead on the 
part of the machinist. I have examined a number of machine 
cutters in order to ascertain if they suffered from lead poisoning. 
The problem is complicated by the fact that many machine 
cutters were formerly hand cutters; but my observations lead 
me to the conclusion that machine cutting rarely, if ever, gives 
rise to this malady. 

File hardening is most commonly done by heating the files in 
a coke fire and afterwards plunging them in a brine bath; but 
occasionally they are heated in a bath of molten lead, while a 
lead bath is universally employed for softening the tang of the 
file. 

It is popularly supposed that the fumes arising from the 
molten lead are productive of lead poisoning, and I have had 
hearsay evidence of several men who it was said had died from 
this cause. 

I have, however, failed to find direct evidence verifying this 
supposition, An examination of twenty file hardeners who 
used the lead bath, did not produce a single instance of lead 
poisoning. Three of these men had a lead ‘line on their cums, 
but all three had formerly been file cutters. The point seemed 
so important that I deemed it advisable to examine the vapours 
given off from the molten lead; and I accordingly drew through 
water in a wash bottle several cubic feet of air taken from the 
surface of the bath while it was being used, and had the water 
analysed. Several experiments of this nature were conducted ; 
but in every instance the water was found to be free from lead. 
Other investigations bearing on the same point yielded negative 
results ; and it would appear to be fairly certain that the lead 
baths do not give off the vapour of lead or of its oxide, and are 
therefore unlikely to produce lead poisoning. It is only right 
to add that the molten lead is covered with a layer of fine 
coke ; and to this agency the workmen attribute their immunity 
from lead poisoning. 

I have now to describe the sanitary conditions under which 
these trades are carried on; but before entering on this subject 
it is desirable to mention the peculiar arrangement existing 
between workmen and the owners of the majority of cutlery 
works. The workmen are usually piece-workers, and, whether 
they work for the owner of the premises or for some one else, 
pay a weekly. rental for their troughs or benches and the 
necessary motive power. They find their own tools, and are 
virtually joint tenants of the rooms they occupy. 

Grinding may be done in separate buildings which are known 
as “grinding wheels,’ or on the premises where the other 
branches of the cutlery trade are carried on. In either case the 
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grinding of heavy articles is conducted on the ground floor. 
The rooms or “hulls” as they are called are sometimes sunk 
below the level of the ground, and are, as a rule, bounded on 
three sides by blank walls, without adequate means for cross 
ventilation. 'The windows and door are in the fourth wall, and 
the former are usually devoid of glass, because the mud from 
the grinding stones would speedily obstruct the light. 

The “hulls” are provided with fires for drying the blades 
after they have been ground; but the fireplaces are as a rule 
situated either in the front or in one of the lateral walls, and 
consequently their utility as ventilating agents is largely reduced. 
Each “hull” contains one, two, or more troughs which run from 
front to back, and in them are placed the grinding, glazing, and 
polishing wheels, in the order in which I have mentioned them. 
The floors are wet and dirty, and the atmosphere of the rooms 
damp and stagnant, particularly at the back where it is further 
defiled by dust given off from the polishing wheels. The cubical 
space per worker would as a rule be ample if sufficient ventilation 
were maintained. 

Dry grinding and the iene branches of wet grinding are 
carried on in rooms in the upper stories. Articles which are 
partly dry and partly wet ground are also as arule ground in 
these rooms. Better ventilation exists here, but on “the other 
hand the rooms are often overcrowded, and mS dry erinding 
is done there is much dust generated. In the major ity of dry 
erinding rooms an effort is made to remove the dust by fans, but 
occasionally these are absent. One fan is as a rule sativient for 
several workmen. Attached.to it are a number of tubes, each 
of which ends in an expansion or hood in front of the orinding 
stone. The tubes are put down by the owner of the factory, 
who likewise occasionally supplies the fans; but as a rule the 
fans and hoods belong to the workmen. 

When properly constructed and looked after the fans act 
admirably for removing dust, and also aid in ventilating the 
workshops; but as several workmen commonly occupy one room 
and share responsibility for its sanitary condition, there is the 
usual failure to perform efficiently that which is the duty of no 
one in particular. For this reason the tubes are apt to become 
choked from not being periodically cleaned out, or a trivial 
defect, which a few minutes would remedy, is allowed to render 
the fan inoperative for days together. Again a careless grinder 
by neglecting to use a hood will seriously discount the effort of 
his more e careful shopmates to keep down dust. 

Hence it happens that in many wor kshops where dry grinding 
is done, the dust accumulates in large quantities on the “floor, to 
rise in dense clouds each time it is disturbed. 
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The buildings in which cutlers work vary very widely in their 
sanitary aspects. Many of these places are as perfect as it is 
possible to make them, having regard to the nature of the work 
carried on therein. The rooms are lofty, well lighted, and 
provided with efficient means for ventilation, together with fans 
for the removal of dust where such is generated in large amount. 
But in the manufacture of scale tang cutlery where glazers are 
extensively used the atmosphere, under the most favourable 
circumstances, is charged with fine dust. This is especially 
noticeable where bone is employed for hafting. Moreover, 
manufacturers complain bitterly that the workmen will often 
block up ventilators and dispense with the use of fans unless 
strict vigilance is maintained. It may appear to be incredible 
that anyone should pursue so suicidal a policy, yet personal 
observation compels me to admit that these allegations are not 
altogether groundless. 

But while I gladly note these superior factories, I am 
compelled to state that in a large number of cutlery works the 
sanitary conditions are utterly bad. 

Dilapidated buildings, constructed in the first instance without 
due regard to the requirements of health, are sadly too common. 
In these, overcrowding, defective ventilation, and a dust laden 
atmosphere are the rule rather than the exception. Externally 
the condition of affairs is often no better, the factories being 
shut in by other buildings which exclude sunlight from the 
lower rooms, and interfere with the circulation of the air. 

Fans exist in the majority of scale tang cutlers’ shops, but by 
no means in all. When present they are sometimes useless 
owing to the choked condition of the outlet tubes. Another 
grave defect is the indiscriminate mixing of various classes of 
workers, ‘Thus in a shop where a dozen men work, only two 
or three may be engaged in dust-producing processes, yet all are 
obliged to inhale the dust laden atmosphere. 

Again a careful workman will provide a fan for his own use 
and still suffer from dust, because his shopmates work without 
fans. Such instances are perhaps rare, but they serve to 
emphasise the difficulties that arise in dealing with the sanitary 
evils of the trade. 

The forging, grinding, and hardening of files are conducted 
on the premises of the manufacturer; ; but file cutting by 
hand, which gives employment to more than one-half of all file 
makers, is usually done by outworkers in shops which they rent 
for their use. These workshops are commonly one storied 
buildings, situated in courts and yards, and surrounded by 
dwelling houses. Many of them are in close proximity to 
middens, which receive the excreta of the surrounding inhabi- 
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tants, and are nearly always wet and offensive. Occasionally 
the file cutters’ shop is placed under the same roof with a 
midden, being separated from it only by a thin brick wall. 

The workshops contain from two to ten or more workers, and 
are nearly always overcrowded—often much overcrowded. 

I measured 21 workshops, in which 109 file cutters worked, 
and found the average space to be equal to 167 cubic feet 
per worker, and in one instance it was as little as 100 cubic 
feet. It should be added that these shops were not specially 
selected, and are probably a fair sample of what obtains 
throughout the older parts of the city. It is exceptional to 
meet with any special means for ventilation; and as the occu- 
pation is a sedentary one, the windows and doors are shut during 
cold weather. 

Fortunately all file cutters’ shops are provided with a fire, 
but as the chimney is always a low one, its aspirating effect is 
inconsiderable. Moreover, the faces of the workers are on a 
higher level than the chimney throat, and consequently the 
conditions for using it as a ventilator are bad. Occasionally 
one meets with a rude arrangement for washing the hands, but 
this is so exceptional as to be remarkable. 

T shall now place before you the information which statistical 
returns afford us respecting the incidence of disease and death 
on these workmen. 

Unfortunately, the trade societies to which the workmen 
belong exist only for the purposes of regulating prices, and of 
providing pay for them when they are out of work, or on strike; 
nor do the sick and funeral clubs furnish data sufficiently exact 
to be of any value for this purpose. The only significant fact I 
have been able to gather from this source is that most sick clubs 
decline to admit to membership dr y grinders on the plea of their 
unhealthy calling. 

But while we are cut off from the information which a well 
organised system of registration of sickness would afford, the 
registrars’ death returns provide us with material from which it 
is possible to extract data showing the influence of occupations 
on the health and length of years of workmen. 

Until quite recently in this country, if we except the valuable 
decennial reports of the Registrar-General, the task of working 
out mortality tables bearing on trades has been shamefully 
neglected, and yet I can conceive of no more useful work to 
which Medical Officers of Health could turn their attention ; 
and I would respectfully and earnestly suggest to the Local 
Government Board the expediency of insisting on such tables 
being supplied for the chief trade centres in the country. 

Following the example set by Dr. Ogle and his illustrious 
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predecessor Dr. Wm. Farr, I began in 1885 to compile the 
death returns for the more important trades of Sheffield. The 
work has been continued by my successors at the Sheffield 
Health Office, and through the kindness and generosity of Dr. 
H. Littlejohn, the present Medical Officer of Health, I'am able 
to present to you mortality tables for grinders and file-makers 
which are perhaps unique. 

An examination of death returns may be made to yield useful 
information in a variety of ways. By comparing the number 
of workmen in each trade, who have died duri ing a stated period, 
with the computed number engaged in each trade, we ascertain 
the death-rate prevailing among workmen in various trades for 
that period. [Before this method can however be made generally 
applicable, the census returns will require to be much more 
detailed than heretofore. Thus at present the census returns 
give no information whatever respecting the number of grinders 
in the country, these workmen being classed with other trades. ] 
By tabulating the deaths in each trade according to the diseases 
which peeiined death, we ascertain to what diseases workmen 
in any particular calling are specially liable. And lastly, by 
making a classification in which the age at death is the leading 
feature, we are able to indicate the length of life attained by 
Sone Mes in various trades. 

For the purpose of publication I have compiled mortality 
tables showing the number of deaths, the principal diseases 
which caused death, and the age at uel death occurred among 
grinders and file- alee in Sheffield during the eight years 
1885—92. Deaths among females, and boys under the age of 
15 years have been excluded. 

To make the figures readily intelligible to the ordinary reader, 
I have added a comparative mor tality column compiled from the 
annual reports of the Registrar- General for the years 1887-88-89. 
This column shows the proportion of persons who died of 
various diseases at various age periods per 1000 deaths among 
the entire male population of England and Wales over the age 
of 15 years. It will afford ata olance the means of comparing 
the incidence of disease and death on the workmen I lees 
mentioned with that obtainmg among the entire adult male 
population of the country. The critical reader may observe a 
few minor inconsistencies, which are unavoidable owing to the 
smallness of some of the numbers dealt with. 

For many reasons the mortality prevailing among the entire 
adult male population is the most convenient standard by which 
to compare that for various occupations; but as Dr. Ogle has 
pointed out it is not an ideal standard, because “ it is contributed 
to by an enormous number of persons who are permanently 
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enfeebled in health, and unfit for work of any kind;” and other 
things being equal, should be higher than the mortality among 
a body of workmen such as grinders, the majority of whom are 
healthy and robust when they begin their trade. 

I will now briefly point out the most important facts brought 
to light by these tables. The most significant of these in con- 
nexion with grinders is the appalling death-rate which obtains 
among them from phthisis and other diseases of the respiratory 
organs. Phthisis causes 345, and other respiratory diseases 
295, in every 1000 deaths among grinders, as compared with 
144 and 182 in every 1000 among the entire male adult popula- 
tion of the country. In other words, these diseases are more than 
twice as fatal to grinders as they are to the entire male adults 
of the country. If we turn to the ages at death, a similar unsatis- 
factory state of things prevails. 458 grinders in every 1000 
die between the ages of 35 and 55 years, as compared with 261 
for the entire adult male community; and only 140 deaths in 
every 1000 occur after the age of 64 years, as compared with 
391 in every 1000 for the entire adult male community. 

The dusty nature of a dry grinder’s occupation prepares us 
to accept these figures as applied to him; but it must not be 
lost sight of that dry grinders form a very small minority of 
the grinding trade, probably less than five per cent. of the 
entire number. Moreover, my investigations lead me to believe 
that dry grinders, although they still show an enormous mor- 
tality from phthisis and bronchitis, live to a much greater age 
than formerly. Thus I found the average age of twenty-two 
unselected fork grinders to be forty-three years, which is a 
marked improvement compared with the late Dr. Hall’s esti- 
mate of twenty-nine years. Again, during the four years 
1889—92, the average age at which fork grinders died was 
454 years. It is quite evident, therefore, that dry grinding 
will not account for more than a small proportion of the exces- 
sive mortality which prevails among grinders as a class. 

If we except the processes of “polishing” and “racing the 
stones” wet grinders produce very little dust, but they have an 
equally potent agent for mischief in the damp, ill-ventilated 
atmosphere in which they work; and to this cause may be 
attributed their excessive fatality from pulmonary diseases. 

The mortality column for file makers shows that 453 in every 
1,000 deaths occur between the ages of thirty-five and fifty-five 
years, as compared with 261 for all adult males, and that only 
198 in every 1,000 take place after the age of sixty-four years, 
as compared with 391 for all adult males. 

The diseases which occasion the excessive mortality among 
file makers are phthisis and other respiratory disorders, which 
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cause 43 per cent. of all deaths, as compared with 32:6 per cent. 
for all adult males; urinary diseases 7 per cent., as compared 
with 4°5; and nervous diseases 14:1 per cent., as compared with 
pasta 

The Registrar-General’s estimate for file-makers, although 
compiled on a somewhat different plan from that which I have 
adopted, shows similar results. His general mortality figure 
for these workmen is 1,667, as compared with 1,000 for all 
males at corresponding age periods, while his special mortality 
figure for phthisis and other diseases of the respiratory organs 
is for file-makers 783, as compared with 402 for all males. 
Moreover, he shows that the mortality from lead poisoning 
among file cutters is more than twice as great as that among 
any other class of workmen. 

The deaths registered as being actually due to lead poisoning, 
together with the excessive mortality from diseases of the 
urinary and nervous systems, may be properly referred to the 
lead bed used by file cutters; while the abnormal mortality 
from phthisis and other respiratory diseases is accounted for 
chiefly by the overcrowded and badly ventilated workshops n 
which they work. 

Had it been possible to compile a mortality column for file 
cutters only, there can hardly be a doubt that it would have 

shown a higher mortality still. 

Owing to the ambiguity which exists respecting what con- 
stitutes a cutler, the Registrar’s returns for this trade are 
comparatively worthless, and I have been unable to compile a 
trustworthy mortality table for these workmen; but there can 
be little doubt that scale tang cutlers suffer greatly from 
diseases of the lungs. 

The Registrar-General’s estimate for this class of workmen 
shows a eeneral mortality figure of 1309, and a special mortality 
figure for phthisis and other respiratory disorders of 760, as 
compared with 1,000 and 402 respectively for all males at cor- 
responding age periods. 

But before accepting the figures I have prepared as showing 
the unhealthy nature of the callings pursued by these workmen, 
it is desirable to enquire if there are other factors than their 
occupations which may specially influence their health for 
good or for evil. In other words, do their habits of life and 
he conditions under which they live outside their workshops 
materially contribute towards the results which statistical 
evidences yield? ‘This is an exceedingly complex question, and 
yet on its solution depends the value to be attached to statistics 
when they are offered as evidence of the unhealthiness or 
otherwise of any trade. A calling may of itself be a healthy 


SINCLAIR WHITE. Ton 


one, and still show an excessive mortality among its workers 
owing to their dissipated habits. The same result may accrue 
owing to the workmen spending their nights and unoccupied 


b3) 
fours in unsanitary houses, or in districts that are from their 
position unhealthy. On the other hand the incidence of 


unhealthy trades will be less felt by workmen who live prudent 
lives under favourable hygienic conditions when not at work, 
than by others less prudent or less favourably situated. 

Brietly it may be taken that the habits of life and the houses 
occupied by the workmen [ am discussing are, from a sanitary 
point of view, neither better nor worse than what obtains among 
the other artisan classes in Sheffield. There are no data which 
would enable us to form an accurate estimate of the mortality 
prevailing among this class, and the most we can do is to fall 
back on the evidence afforded by the mortality figures for the 
entire city. 

Without wearying you with tedious details, it may be stated 
generally that the average death-rate for Sheffield is somewhat, 
higher than the average ‘for the other lar ge towns in Eneland, 
and distinctly higher than that for the entire e population of the 
country. 

We must therefore remember that, in comparing for the 
purpose of my lecture the mortality prevailing among Sheffield 
workmen with that for the entire country, the Shéffielder starts 
somewhat handicapped. <A part of this handicap, it is true, is 
the result of unhealthy trade influences and should not foun 
but the greater portion is undoubtedly the outcome of other 
causes. The total amount however is not sufficient to seriously 
influence the results arrived at, and if we take the mortality 
among all adult males in Sheffield as our standard, it will still be 
end that the trades under review are distinctly unhealthy 
according to this standard. Thus the death-rate for all males 
over the age of fifteen years in Sheffield during the eight years 
1885—92 was 19:1 per 1000 per annum, while that for file 
makers during the same period and at corresponding age periods 
was 22°1 per 1000 per annum. 

Owing to defects in the census returns it is impossible to 

calculate the annual death-rate for grinders, but it is quite 
certain that it also is largely in excess of that for ali adult males 
in Sheffield. 

The legislature of this country has done much to improve the 
eonditions under which workmen pursue their various callings, 
and although local peculiarities and unforeseen contingencies 
sometimes frustrate the beneficent intentions of our legislators, 
there can be no doubt that the Factory Acts have Ween. and wilh 
continue to be productive of an enormous amount of good. 
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The most important portions of these Acts, from a sanitary 
point of view as applied to the trades I am dealing with, are 
Clauses 3 and 36 of the Factory Act of 1878, and Clause 8 of 
the Act of 1891. 

The first of these enacts that “a factory shall not be so over- 
crowded while work is carried on therein as to be dangerous or 
injurious to the health of persons employed therein, and shall be 
ventilated in such a manner as to render es so far as 
practicable, all gases, vapours, dust, or other impurities generated 
in the course of the manufacturing process or handicraft carried 
on therein that may be injurious to health.” The second 
provides that “If in a factory or workshop where grinding, 
glazing, or polishing on a wheel, or any process is carried on by 
which dust is generated and jnhaled by the workers to an 
injurious extent, “it appears to an inspector that such inhalation 
could be to a great extent prevented by the use of a fan or 
other meclammel means, the inspector may direct a fan or other 
mechanical means of a proper construction for preventing such 
inhalation to be provided within a reasonable time.” 

The third clause provides that when the Secretary of State 
certifies that any trade is dangerous or injurious to health, the 
Chief Inspector may serve on the occupier of the factory or 
workshop a notice requiring the observance of such special 
rules, or the adoption of such special measures, as appear to the) 
Chief Inspector to be reasonably practicable, and to meet the 
necessities of the case. 

The Acts further stipulate that the occupier shall be respon- 
sible for carrying out the various provisions which they 
contain. 

At first sight it would appear that these enactments leave 
nothing to be desired, but when we examine their application 
to the cutlery trades it is found that they work badly, owing to 
the difficulty of bringing home responsibility for their obser- 
vance. 

Commander Hamilton Smith, Factory Inspector for Sheffield 
and the surrounding districts, has been good enough to give me 
his views on this and other defects in the Factory Acts. He 
points out that “many grinding wheels and cutlery works are 
the property of companies who let off rooms and power to work- 
men, and successfully repudiate responsibility for sanitary 
control.” It would appear that the same irresponsibility can 
be claimed by cutlery manufacturers who let rooms or parts of 
rooms to their own workmen; and that if the Inspector insists 
on fans or other needful appliances being provided, he must 
proceed legally against the workmen. 

The outcome of all this is that it is difficult or impossible to 
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apportion responsibility for sanitary requirements, the Inspec- 
tor’s work is enormously increased, and often rendered exces- 
sively irksome, while the amount of good he can effect is 
proportionately lessened. 

There is but one remedy for this state of things. Sooner or 
later the Legislature will have to fix on the individual who 
lets off rooms and power to workmen the responsibility for 
carrying out the provisions of the Factory Acts. We shall be 
told that an enactment of this kind would disturb long estab- 
lished trade usages, and be unfair to the manufacturer ; but 
apart from the fact that it is the only feasible way out of the 
difficulty, it would merely place cutlery manufacturers on the 
same footing as that occupied by most other employers of 
labour in the country. Moreover, some of the best cutlery 
firms already recognise their moral responsibility in this respect, 
and provide for the use of their workmen fans and all other 
contrivances of a sanitary nature. 

The Factory Act of 1891 transferred the sanitary control of 
workshops from the Factory Inspector to the Local Authority. 
Under its provisions all new workshops must be registered, and 
a register of such places is kept by the Medical Officer of 
Health. The period which has elapsed since the passing of this 
Act is not sufficiently long to enable one to pronounce final 
judgment on its working, but at least one defect has already 
come to light. The Act did not make it obligatory on the part 
of the Local Authority to provide efficient machinery for the 
proper supervision of these places, and the Sheffield Local 
Authority have not availed themselves of the optional power 
they possess in this respect, but have handed on to the already 
overworked Sanitary Inspectors the duty of inspecting work- 
shops. Up till the present time there has been no systematic 
inspection of these places, nor has any serious attempt been 
made to deal with the overcrowding and other sanitary defects 
which abound in them. 

It is calculated that there are altogether 2,000 worksheps in 
Sheffield, and to efficiently control these at least three special 
inspectors should be provided. 

The law at present stipulates that the occupier of a workshop 
shall within one month of the date of commencing to use such 
workshop notify the fact to the inspector, and supply him with 
details respecting the nature of the work, &c., carried on therein. 
This requirement is so far so good, but it does not go far 
enough. It would be much better if the legislature insisted on 
inspection and approval as preliminaries to the registration or 
licensing of premises as workshops. 

In iis way, as Commander Hamilton Smith points out, “no 
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license would be granted for undesirable places, the leense 
would state exactly “the conditions required. The occupier and 
landlord knowing what to do would do it; and when it was 
found necessary to prosecute, the inspector would present to the 
Bench an actual offence, instead of what is now considered the 
technical offence of not having given notice of occupation.” 

Having regard to the unhealthy character of the work done 
by ¢ orinders, file cutters, and certain classes of cutlers, the Home 
Seer etary bhoald direct the Chief Inspector of Factories to draw 
up special rules under Clause 8 of the 1891 Act, containing 
requirements to be observed in places where thew trades are 

carried on. The rules should specify the minimum cubical space 
per worker permissible, together with the special means to be 
provided in each case for the removal of dust and impure air. 

A notice should be exhibited in each room showing its cubical 
capacity and the maximum number of workers who may be 
employed therein at any one time, together with the special 
rules to be observed. Before however special rules can be made 
effective, it will be necessary to shift the responsibility for their 
observance from the workmen to the person who lets off the 
rooms. 

The sanitary condition of rooms in which grinders, particu- 
larly wet grinders, work admits of much improvement. These 
rooms should always be above the level of the surrounding 
ground, and so situated in regard to surrounding buildings as 
to aller of free entrance for fresh air and sunlight. The floors 
should slope to the front, and be composed of concrete or some 
other impermeable material so that it would be impossible for 
pools of water to collect, as is frequently the case at present. 
Better means for ventilation are urgently required, especially 
for the back part of the rooms. The fire-places might with 
advantage be placed at the back, so as to secure a thorough 
current of air. Another excellent plan would be to have an 
exhaust fan for each room connected with a series of tubes 
ending in front of the polishing wheels. In this way a thorough 
current of air from front to back would be secured, while the 
tubes would carry away the dust generated in polishing 

Yo minimise the danger arising ‘trom the breaking of grinding 
stones it should be obligatory to use plates and bolts instead of 
wedges for fastening the stones on their axles. 

Dry grinding should be done in separate rooms, and not as is 
sometimes. the case imi the same nootm wiieneawet erinding is 
carried on. When stones are being “raced” the workmen 
should use some form of respirator. In the absence of a special 
apphance an ordinary woollen muffler drawn over the mouth 
and nose answers very well. 
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In cutlers’ shops there ought to be ample air space, and the 
means for ventilation should, as arule, be beyond the control of 
the workmen. The glazing wheels used by scale tang cutlers 
should always be provided with fans for carrying away the 
dust. Fans might likewise be extended to other dusty pro- 
cesses with advantage, as in addition to removing dust they are 
very efficient ventilators. Where practicable dusty and non- 
dusty processes should be carried on in different rooms. 

Where file hardners use a lead bath, there should always be 
a flue for carrying away the fumes given off from the bath. 
Apart altogether from the possibility of these baths giving off 
the vapour of lead, flues are required for the removal of other 
noxious gases. 

Bearing in mind the poisonous nature of a file cutter’s trade, 
ample air space should be insisted on—not less than 300 cubic 
feet per worker; and this should be conjoined with suitable 
means for ventilating the workshops. 

File cutters’ shops that are placed in close proximity to foul 
middens, or so surrounded by buildings that ingress of fresh 
air and sunshine are impossible, should be closed as unfit for 
habitation. 

A lavatory with water, soap, and nail brushes, should be 
provided for washing the hands after work, and workmen should 
be discouraged from eating or storing their food in the work- 

shops. 

' I need hardly say that attention has been repeatedly directed 
to finding a substitute for the lead bed on which the files are 
cut. Unfortunately the peculiar physical properties of lead, 
which render it so suitable for this purpose, are not met with in 
any other non-poisonous metal or alloy. After having devoted 
much time to this point, and having had trials made of nearly 
every substance which appeared likely to answer the purpose, 
and after calling in the aid of several experts, I can only confirm 
the opinion formed by previous enquirers that there is no known 
substance other than lead, or an alloy of lead, that will meet the 
requirements of the file cutter. 

But while we are unable to suggest a substitute for the lead 
bed, there can be no doubt that its evils may be to a large 
extent prevented by adopting well recognised precautions. The 
most important of these are, to wash the hands and moustache 
before eating, to frequently remove all the dust that has collected 
around the anvil, and to avoid as much as possible contact of 
the left hand with the lead. The lead block should be made as 
narrow as possible, and a strip of clean paper might be placed 
over that part of it which comes in contact with the hand. 

In conclusion, let me impress on you the supreme importance 
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of trade sanitation. It has its sentimental side, but in this 
eminently practical age the value of sentiment is apt to count 
for little. Wecannot however afford to ignore the practical 
bearings of the subject. Each skilled artisan represents a 
certain amount of: wealth to the nation, and his premature death 
or disablement from preventible causes is a direct and un- 
necessary loss to the country, while indirectly it leads to the 
same result by swelling the burden of providing out of the 
public purse for those who are dependent on his labour for 
sustenance. 

Strangers from other lands when they come to this country 
are much impressed with the manner in which we care for the 
sick, the destitute, the demented, and even the felon. Let it 
be our aim to make the sanitary condition of our factories and 
workshops also a source of national pride, and in accomplishing 
this we shall not only add to our wealth, but likewise brighten 
and better the lot of our toiling fellow countrymen, who are the 
life blood of the nation, and who have done so much to make 
Kngland the workshop of the world. 
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Ir was at rather a late period before the date fixed for this 
Lecture that I had the honour of being asked by the Council of 
the Institute to undertake the subject of the Sanitation of 
Textile Industries. I solicit therefore some indulgence on the 
part of my audience when they come critically to examine the 
facts and opinions I advance. These, I may say, are for the 
most part the fruit of my own observations made in textile 
factories in different parts of the country. At the same time 
they have the disadvantage of being the observations of one 
who professes to be no expert in textile operations, or in the 
comprehension of the intricacies of the most complicated and 
elaborate machinery therein employed. : 

Happily I do not feel called upon to describe that machinery, 
and need only refer to it in its relations to sanitation and to the 
materials submitted to its operation. 

Of the textile manufactures, it may be safely stated that 
they rank first among the industries of this kingdom, by the 
number of persons engaged in them, and by the value of their 
products. ‘They were also the first to assume a national impor- 
tance, and to elevate this country to its pre-eminent rank as a 
manufacturing one. 

Moreover, from their rise and development, and from the 
outcome of sanitary, social, and moral conditions, they were 
the first to call into existence factory legislation and the 
intervention of the State in the conduct of private enterprise ; 
the first, in short, to make an inroad upon the principle of 
individualism. 

The extent of the textile industries is a well-known fact. It 
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will render it still better understood if I quote figures from the 
last Return of the number of textile factories, and of that of 
the persons employed in them, made to the House of Commons 
in 1890. From this document it appears there were 7,190 such 
factories in Great Britain and Ireland, together employing 
1,084,631 individuals. Of these 428, (82 were males, and 
656,549 females. A further analysis of the Return shows 
that of these 86,499 were working half time, and consisted 
of 40,558 males and 45,941 females. Owing to comparative 
stagnation of trade in textiles since 1890, I fancy these figures 
about represent the numbers of the employed at the present 
day. 

A glance at the statistics shows at once that the textile 
industries give employment to many more women than men, the 
former exceeding the latter by nearly 230,000, which pimhbes 
is little short of one-fourth of the total of the employed. 

The transition from hand-spinning and hand-weaving (due to 
the introduction of steam- -power) to machine-spinning and 
weaving, was very rapid, and its immediate consequence was 
the origin of associated labour on a scale hitherto unknown, and 
a development of trade theretofore undreamt of. From this 
flowed remarkable changes in the social conditions, and in the 
distribution of the industrial population; and co-ordinate 
changes charged with important sanitary consequences. 

But it remains a remarkable fact that those consequences of 
employmeut upon health have attracted very little attention 
from the medical profession... For excepting stray communica- 
tions in medical periodicals, the almost only source of information 
respecting the hygiene of textile factories is to be found in 
the “Blue books” issued by the medical staff of the “ Local 
Government Board,” and of the medical department of the 
Privy Council Office that preceded. 

Of all official writers on the diseases and mortality of textile 
operatives, we are most indebted to the late Dr. Headlam 
Greenhow, who acted under the direction and supervision of Sir 
John Simon. 

What especially is still needed are careful clinical observa- 
tions on the disorders of textile workers, and minute investigation 
of the lesions associated with them ; not omitting a concurrent 
judicious examination of the sanitary conditions of the labour 
pursued. 

In no country in the world are larger and better opportunities 
for such study to be found than in the United Kingdom ; and 
I hope to arouse the attention of medical practitioners in textile 
towns to the subject, and to the wide field it opens out for 
original research. 
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The tertile industries are divisible into several branches 
according to the material used. Such are the silk, cotton, 
woollen, linen, and jute and hemp manufactures. Subordinate 
branches are represented by carpet-making, lace-making, and 
hosiery-making, by blanket and flock-making, by the weaving 
of cocoanut fibre, and by the making of cordage and of horse- 
hair tissue. 

The mere enumeration of textile trades suffices of itself to 
show that the materials employed have very diverse origin ; 
some coming from the animal and others from the vegetable 
kingdom. indeed. the list would be incomplete were the 
mineral kingdom forgotten, seeing that asbestos is a substance 
that can be woven into a tissue. 

The textile materials derived from the animal kingdom are 
silk, wool and its congeners, mohair and cashmere, and horse- 
hair. Those coming ‘from the vegetable kingdom are cotton, 
flax, jute and hemp, and cocoanut fibre and straw. There are 
faced other fibrous substances brought into use for weaving 
materials suitable for clothing and other purposes ; but of them 
no account is called for in the present lecture on the textile 
industries of Great Britain. 

The various manufactured products of these several sub- 
stances differ widely in economical importance and commercial 
value. Likewise the manufacturing processes and machinery 
concerned in elaborating them, differ among themseves in 
character and in various incidental and accidental features; add 
to these the distribution of the sexes and of the ages e the 
workers engaged in them. Yet amid all the diversities obtaining 
between the several forms of textile industry, these have certain 
features in common. The most marked are the processes 
required for spinning the material into “ yarn” and its subse- 
quent weaving into “ cloth.” 

The machinery employed in all textile works presents a 
general similitude in principle, although it differs in detail 
according to the material dealt with, wl the form of tissue to 
be evolved from it. Moreover, it is perpetually undergoing 
modifications aiming at greater simplicity or efficiency, or at 
greater cheapness of production. 

Again, noise and vibration are inseparable from machinery, 
and must operate as sanitary factors not to be ignored. 

Further, machinery moved by steam or other power, collected 
within a common building, and having its purposes directed to 
various ends, implies associated labour. Also in certain measure, 
although common employment prevails, the intricate working of 
machines leads to a great sub-division of labour, and along with 
this a remarkable monotony of work. 
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Its speed likewise demands unremitting attention, and causes 
strain upon the organs of sense. 

Another incident attaching to many machines is, that they 
entail a standing, and often too a bent position, or it may be a 
greater weight or strain upon one part of the body than on 
another, leading to distortion; others again involve a sitting 
posture ‘with its drawbacks to health. 

Yet another widely prevailing incident is the production of 
dust by machines in connection with the material operated 
upon. In this matter we recognise a most important health 
factor ; one, in fact, occupying the foremost place in textile 
work at large 

What the amount of dust diffused shall be, is mainly deter- 
mined by the physical nature of the substance acted upon, and 
the possibility of guarding against the evolution of dust by 
mechanical means. Again, machinery though universal in 
textile trades, has to be modified by special arrangements in 
some of them, for the supply of moisture, or steam, or oil, 
and to these substances its consequences to health are attri- 
butable in no small degree. 

Such, in general terms, are the sanitary incidents accom- 
panying the use of machinery, and to be found in varying 
degree in textile works at large. 

A description of the machinery in use for spinning and 
weaving [ am not competent to give. To attempt it, one would 
require Ake technical knowledge of a mechanical engineer, and 
if accomplished, few of my audience would derive instruction 
therefrom. 

In fact, it is not a little embarrassing to comprehend and bear 
in mind the special appellations given to particular divisions of 
labour and to those who follow them; for these differ in 
different textile occupations and in different localities. Besides, 
such special knowledge is not necessary for the understanding 
of sanitary conditions. 

Another circumstance not to be overlooked is, that the 
complicated machinery of textile factories is fraught with 
danger to life and limb; and this peril is far too frequently 
exemplified. Considering, however, the thousands of rapidly 
revolving wheels in machine-rooms, and the array of shuttles in 
the weaving sheds, the extent of ‘shafting,” and the multitude 
of *‘belts” twirling in all directions, the marvel is that many more 
accidents do not happen; and the more so, as a very consider- 
able proportion of the hands employed are young persons and 
children, among whom care and caution are not common cha- 
racteristics. Injuries to hands and fingers from being pinched 
between wheels, or pricked by sharp points, are frequent : whilst 
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now and again a female worker is caught by her hair by a belt, 
or her loose dress gets entangled between wheels, and a serious 
accident is the consequence. 

There is, moreover, a special kind of accident connected with 
looms, arising from the detatchment and flying off, with almost 
electric speed, of “shuttles.” When this happens, owing to 
the elevated position of the shuttle, the usual disaster is “the 
destruction of an eye. The ingenuity of mechanicians has 
greatly reduced this accident in frequency, but not extinguished 
it. 

On this matter of accidents, it is painful to state that many 
of them are due to the carelessness of the artisans themselves. 

Other sanitary factors common to the textile trades are 
sedentary labour, heat of workrooms, neglect of ventilation, re- 
breathed air, unnecessary consumption “of gas, and, as before 
noticed, monotony of work and constrained posture of the body. 

ese conditions may be termed incidental; but over and 
above them are many others truly accidental, and for the most 
part attaching to the workers themselves and in a very large 
measure avoidable; such are, the neglect of proper clothing, 
unnecessary exposure to cold by passing from heated rooms into 
the outer air, improper food, irregular living, dissipation and 
unhealthy homes. All such insanitary conditions are too well 
known to need enlarging upon ina lecture devoted to a particular 
group of manufactures. I now come to the consideration of 
the diversities which exist between the processes of manufacture 
of the several textile materials. These are far more numerous 
and of more importance hygienically than their characters in 
common. 

They chiefly have their origin in the physical characters of 
the materials used, and of the dust evolved from them. Viewed 
in ascending order from the least i injurious we have, silk, wool, 
cotton, flax, jute, and hemp. 

Again, the nature of the material regulates that of the 
processes pursued in its manufacture, as well as the kind of 
machinery requisite. 

Bearing in mind what a textile tissue is, it is evident that it 
must be constructed of animal or vegetable fibres, intertwisted 
and interlaced more or less minutely; and as a further require- 
ment, that those fibres shall be capable of resisting tension, 
torsion, and twisting without fracture. ‘These qualities exist in 
very varying degrees i in the different materials employed, and 
even in various specimens of the same textile substance. 

When subjected to the microscope, the intrinsic structure of 
the fibres of the several materials is seen to differ widely. 
Thus, the fibres of silk are recognised by their unbroken con- 
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tinuity, their soft outline, and the absence of a central cavity, 
and when in masses, by their extreme softness and flexibility. 
Those of cotton exhibit a harder outline and a hollow interior. 

Again, those of wool presents a still harder outline, and like 
common hair, have a figured variegated surface, and are really 
hollowed cylinders. 

Lastly, the fibres of linen have a firmer appearance than 
those of cotton, are less tubular in aspect, and marked at dis- 
tances by transverse septa. They likewise fracture more 
readily, the broken ends being frayed. 

These structural peculiarities necessarily infer a different 
adaptability of the fibres to the processes of spinning and 
weaving—an inference the truth of which experience amply 
demonstrates. 

It is above all in the first or preparatory operations on the 
raw material, that the greatest differences in connection with 
sanitation hetrrcen. the several textile substances exist, and that 
the most serious conditions adverse to health are met with. 

To properly illustrate this fact, it is necessary to take each 
kind of textile substance in pete though I shall omit horse- 
hair, cocoanut fibre, and asbestos as of inconsiderable importance 
in comparison with the rest. 

1. Sanitation of the Silk Manufacture—Beginning with silk, 
there are several qualities of this article, each of which requires 
a somewhat different method of preparation before it reaches 
the spinning machines. The trade distinguishes between silk, 
and silk waste. The best qualities of the former come from 
China and Italy in a nearly fit state for immediate use. 

Reeling from the cocoons immersed in warm water is the 
primary basne After this follows the cleansing of the fibres 
from a gummy matter that invests them, by means of boiling 
in an alkaline solution. In the case of silk waste, these pre- 
liminary operations are attended by a nauseating smell. In the 
next stage wherein the entangled mass is torn apart in cylinders 
armed internally with steel ‘teeth, a great amount of dust is 
produced ; but happily is concerted of small account by the 
operation being conducted within an enclosed box or case. 

A. carding or combing process also performed in enclosed 
machines next follows, whereby particles of dirt that have 
escaped previous operations are removed, and a clean bright silk 
turned out ready for immediate spinning. 

But notw ithstanding that the operations ¢ concerned in manu- 
facturing silk are, at the present day, little chargeable with ill 
consequences to the health of the operatives, it was not so some 
years since when, in 1861, Dr. Headlam Greenhow made a 
special investigation of the causes and prevalence of chest 
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diseases and consumption in the manufacturing towns of the 
kingdom. At that date the mortality of silk workers from 
those maladies exceeded that of most other artisans; whilst 
various bodily deformities prevailed, due to unhealthy modes 
of working. 

Indeed, the entire sanitary history of the silk manufacture 
goes to show that its unhealthiness followed largely from pre- 
ventible causes, and that its former high ratio of sickness 
and mortality was less attributable to the actual processes of 
the trade than to accidental conditions of labour—a group of 
health-destroying agents by no means peculiar to the silk 
trade, but perv vading formerly every textile manufacture. 
These agencies are now greatly reduced in number and in- 
tensity, tainly by the sanitary provisions of the Factory 
Act, which protect children from too early and laborious work, 
curtail and regulate the labour of all hands, young and old, 
directly and indirectly, and successfully further better hygi- 
enic conditions in the case of all factories and workshops. 
Co-operating with the Factory Laws in accomplishing the like 
salutary ends, has been the advance on the part of the public 
of a superior knowledge of sanitary science, the improvement 
of the homes of the working classes, and the better provision 
made for their out-door amusements, and for their intellectual 
and moral advancement. 

But if these avoidable incidents of the silk manufacture are 
to a great extent removed, one of the unavoidable kind persists, 
viz., the sedentary nature of the work, and it is one unfortu- 
nately of very destructive ener gy. 

Moreover, as things stand, another injurious incident remains 
in action, though oreatly reduced in degree, I refer to the dust 
generated in some processes, and to which the prevalence of 
bronchitis and asthma must be assigned, together with the 
comparatively shortened duration of life noted among silk 
workers. 

Nevertheless, when everything is taken into consideration we 
cannot fail to recognise an improvement all round in hygienic 
conditions, and are entitled to anticipate ever advancing 
progress in the sanitation of our industries. 

2. Lhe Sanitation of the Cotton Manufacture.-—Turning next 
to cotton; there are many commercial varieties of that product, 
ile “ietferences belmeen whieh ake duc chiefly to the length, 
tenuity, and strength of the fibres, and the more or less dirty 
state in which cotton is sent into the market. Here again, from 
a hygienic point of view, it is, for the most part, in the 
preparatory processes that circumstances obnoxious to health 
are to be found. 
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The opening out of the bales and the sorting of the cotton as 
it first comes to hand, is a dusty business. So likewise is the 
ensuing one. ‘This consists in freeing the cotton from seeds 
and aettea al foreign particles by the aid of scutching 
machines, which tear apart the mass and beat out the dirt, 
before it reaches the blowing apparatus and passes onward to 
the carding machine. The combing action of the latter finally 
cleanses it from all extraneous substances, and delivers it in a 
filmy cord-like shape called a “ sliver,” for the further action of 
the elaborate apparatus of the machine shop for its conversion 
into yarn. The earliest stages of sorting, mixing, and scutching 
are the special occupation of women, who suffer from the dust 
and “flue” thrown off in those operations, and become the 
most frequent victims of the peculiar bronchitis and asthma of 
cotton workers. 

The amount of dust, and its greater or less irritating effects 
on the breathing organs, depend upon the quality of the cotton, 
being greater in 1 the case of the inferior brands. 

Within a brief period the steel teeth of the carding machine 
become blunted and choked with refuse cotton. Hence it is 
requisite to clean and sharpen them. This business is the work 
of a special class of men known as “ strippers” and ‘‘ grinders ” 
a class particularly subjected by their work to the inhalation 
of dust, and among whom a high ratio of chest disease prevails. 
To remedy the disasters, ingenious self-cleaning and sharpening 
machinery has been invented, and been attended by consider- 
able success. 

In olden time the carding machines were worked without 
enclosing boxes, and ther efore with sad results to the operatives 
by reason of the vast quantity of dust they threw off. Their 
enclosure put an end to this evil. 

In the several stages of spinning the yarn little dust is 
encountered, though in the after operation of winding a more 
perceptible amount is given off. 

However, dust is not the only insalubrious agent in a cotton 
mill. A high and moist temperature is needed in the spimning 
rooms, and- ae more so where inferior cotton of. short and 
brittle fibre is bemg spun. This state of things cannot be held 
as wholly accountable (acting as it does in conjunction with 
indoor confinement and the want of exposure to the free outside 
air and sunshine) for the washed-out, weakly appearance of 
most cotton spinners, and for the oradual sapping of their 
vitality and the progressive degeneration of the manufacturing 
population so generally observed. 

The same conditions are met with among weavers, who work 
in an equally hot and still moister atmosphere. So serious to 
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health of these operatives did these abnormal conditions become, 
that it was deemed imperative to limit the degree of heat and 
of humidity in weaving sheds by a special Act of Parliament, 
passed in 1889. 

Yet another incident of great sanitary importance occurs in 
the business of cotton-cloth weaving. I allude to the so-called 
“sizing” of the warp before weaving. This business is done 
bya small body of men before the “beam” is placed in posi- 
tion; but the weavers are the persons most exposed to the ills 
attending ie 


In former years the materials used for sizing were of innocent 


quality, consisting of fermented flour and tallow; but these 
have almost everywhere been replaced by a compound of china 
clay and certain mineral salts, among which are chlorides of 
zinc, magnesium, and calcium, with a good proportion of sul- 
phate of magnesia. These salts were added to the dressing, 
primarily with the view of preventing the formation of mildew 
on the cotton-cloth, especially where it had to travel long 
_ distances and to hot countries. 

I do not know that the addition of these salts to the sizing 
is a source of special disease to the weavers; but obvious mis- 
chief to health resides in the combined china clay by the dust 
arising therefrom ; for as those who have acquired some infor- 
mation respecting potters and their maladies will know, the 
so-called clay is a silicious material, and its dust most des- 
tructive to lung function and lung integrity. 

Though diffused through a very vaporous atmosphere (and 
it so happens that the heavier the sizing the greater is the degree 
of heat and moisture required for the work in hand), the dust 
will find its way into the lungs, and there set up chronic in- 
flammation in the air-tubes, and eventually in the lung tissue 
and cells themselves, followed by bronchitis and asthma, and 
finally by lung fibrosis—a lesion which symptomatically closely 
resembles pulmonary consumption. 

The heavy sizing of cotton-cloth must be looked upon as a 
mischievous adulteration. The buyers of the most inferior 
cloths—chiefly the ignorant dwellers in eastern lands—actually 
buy in weight much more china clay than cotton; and I am 
assured by the clay merchants in the potteries, that far more 
china clay is consumed in weighting cotton cloth than in the 
manufacture of earthenware and china. In like manner, 
chemical manufacturers report that they make more sulphate of 
magnesia (Kpsom salts) for the cotton mills than for the doctors. 

Besides heat and watery vapour, and cotton and clay-dust, 
those other insanitary factors already described as common to 
all textile mills are to be taken into account in estimating the 
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effects of labour upon the employed. There is yet one other 
minor process not to be passed by without notice; I allude 
to the operation of “gassing. ” This belongs to cotton and silk 
alike. It consists in running the fibres with great velocity 
through a small jet of gas by the aid of machinery. By this 
proceeding, the irreoularities and ragged sides of the fibres are 
burnt off, rendering ‘them more suitable for fine spinning. 

This process is productive of very hot shops, of air fouled 
with a large proportion of gas, and with no inconsiderable 
escape into it of carbonized dust, at once detected by the smell 
of combustion of organic matter, and by its irritant action on 
mucous surfaces. 

Gassing rooms consequently are far from healthy places, and 
engender languor, sweating, and more or less anzemia from 
their heat and closeness; and on its part the diffused dust 
generates asthmatic breathing and cough, and leads to pro- 
gressive disablement for work.. 

Reviewing the manufacture of cotton as a whole, in relation 
to its sanitary position, it must be called an unhealthy one. 

Statistics demonstrate a high ratio of chest disease and con- 
sumption among its work people ; ; shortened life, and a history 
of physical deterioration. 

Apart from the habits of the people, both when at work and 
when absent from it, and which are open to very great improve- 
ments, visitors to cotton mills generally cannot. fail to perceive 
sanitary defects, most of which are preventible. The prime 
sanitary agency called for is ample ventilation. Accompanying 
it must be reduction of temperature of work-rooms by avoiding, 
as far as practicable, its artificial elevation, by steam and hot- 
water pipes, and by the extravagant use of gas. 

The abolition of this last-named incident awaits only the 
general adoption of electric lighting for its attainment. 

Circumstances have occurred jie ing the past twenty or thirty 
years which have greatly hurried onward material changes for 
the better in the construction and ventilation of textile mills— 
for what I am about to say applies to textile factories of every 
description. ‘Those circumstances have arisen from the pressure 
of public opinion, from clearer views of sanitary requirements, 
from the operation of the factory laws, from the keenness of 
competition, from the improvement of machinery and of fac- 
tory buildings containing it. This last result may be attributed 
to the dimensions and enormous value and weight of modern 
machinery, which alike demands space and sound building. 
Hence the erection of the almost palatial structures. met with 
in textile districts, particularly noticeable in the instance of 
cotton mills. 
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Linen Manufacture.-—But I must hurry on to find time for 
examining the sanitary aspects of the remaining manufactures 
to be examined—the Linen and Woollen. 

The health aspects of the linen manufacture have been best 
described by the late Dr. Charles D. Purdon, of Belfast, who 
enjoyed unusual opportunities for observing them, by his posi- 
tion as certifying surgeon for that great centre of the linen 
trade, and by occupying several posts in connection with its 
medical institutions; and it was my good fortune to make 
myself acquainted with the details of the manufacture under 
his cuidance. 

Each of the processes, whereby flax is converted into yarn, 
and afterwards woven into linen cloth, possesses sanitary fea- 
tures of its own. A general sketch of them is all that I can 
venture on. 

When flax is in-gathered, it is first steeped in water, and left 
for a lengthened period, so as to allow decomposition to set in, 
whereby 7c woody fibre decays, leaving the superficial strong 
fibres beneath the epidermis intact. This simple, crude proceed- 
ing gave rise to the exhalation of fetid gases, to the detriment 
and annoyance of persons they happened to reach. It is now 
more common to secure the like results in tanks, with the help 
of hot-water, in a much briefer space of time. This process 
is known as “retting.” On its completion, the’ fibrous mass, 


when dried, was formerly subjected to a vigorous pounding. 


action in the “ scutching mill,” whereby the fibres were 
separated from the decay ed woody matter in a tow-like form. 
At the present day, the use of revolving cylinders, between 
which the flax is crushed, is largely substituted for the beaters 
of a scutching mill. The rude processes noticed, and parti- 
cularly the scutching, were, by reason of the clouds of dust 
driven off, potent causes of ill health and lung disease. After 
scutching, the material passes to the “rough combers,” who rid it 
of much dirt and waste by hand combs. Its next destination is in 
the “ heckling” machines, wherein an active combing process 
proceeds, and which, when completed, evolves the flax in the 
shape of a clean, fine, fibrous, filmy rope—the “sliver,” which 
passes on to the machine rooms, to be spun into yarn or “line;” 
just as is done in the case of cotton. With “heckling,” the pre- 
paratory stage terminates. The manufacturing one is accounted 


oO 
to begin when the flax reaches the drawing sad roving frames ; 


and to end with the production of yarn or line ready for the 


weavers. 
The mechanism, whereby all this is effected, is far too com- 

plicated for description alone, and its sanitary features are unim- 

portant when compared with those of the preparatory stages. 
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Heckling is attended by clouds of dust, but being done in 
enclosed machines the greater part of the dust is kept from 
escaping into the workroom. However, some does so, and 
especially when for one reason or another—such as refilling 
with new flax—the enclosing-box is opened. Unfortunately, 
flax-dust is excessively irritating to the respiratory passages 
and lungs, and leads to chronic: illness, assuming the form of 
wasting or consumption, with remarkably severe dyspnea. In 
fact, the dyspnoea is out of proportion to the amount of dust 
inhaled, and points to some specific property of the flax itself 
specially obnoxious to the nervous system. The dust of flax is 
locally known as “pouce,” and the sufferers from it in the early 
stage are termed “poucey.” Its first symptoms are dryness of 
the respiratory passages, with huskiness in the throat, which 
soon increases and sets up cough and oppression of breathing. 
This dyspnoea, or asthma with cough, is the leading symptom, 
and assumes a a paroxysmal character, which in the later 
stages causes vertigo and staggering. The persistence of the 
symptoms induces debility, painful anxiety of the face, rounded 
shoulders, emaciation, and Phe well-known signs of consumption, 
soon ending i in death. 

The second stage of manufacture included under the general 
appellation of spinning, is not without some insanitary conse- 
quences. ‘These happen especially in “ wet spinning,” in which 
the line, or “roving,” traverses small receptacles containing 
hot water, whereby the rooms become filled with more or less 
steam, and the women’s clothes considerably wetted. 

There is a difference of opinion among flax spinners how far 
this heated and moist atmosphere is necessary to the successful 
production of yarn; and the belief gains ground that much 
freer ventilation of the shops than usual may be permitted, and 
that without detriment. 

The wetting of the clothes is, in a measure, preventible by 
mechanical means directed to obviate the dispersion of the hot 
water; and the Factory Act provides that special protective 
coverings be supplied to the wor tS 

Wet + spinning possesses this advantag the 
production and diffusion, of dust, which is more pernicious than 
watery vapour. Nevertheless, as watery vapour, accompanied 
by heat, is productive of lassitude and sweating, and a cause of 
general. debility with derangement of the digestive organs, 
besides increasing the hability to taking cold and to rheumatic 
affections, it is an imperative duty to devise means for its 
abatement. 

In the weaving department the evils to contend against are 
excessive heat, unhealthy postures, confinement, and want of 
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physical exertion out of doors—a category of insanitary con- 
ditions needing no illustrations. 

A subordinate branch of the occupation in which few are 
employed is that known as the “dressing” department. Here 
the workers are exposed to a temperature of 100° and upwards. 
Moreover, so fatal is this division of work regarded, that it is 
restricted to adults. Dr. Purdon calculated that the average 
duration of life among those who enter upon this occupation 
was little over sixteen years. 

The account of the sanitation of the linen trade would be 
incomplete without some remarks upon certain subsidiary 
phenomena. 

The principal of these are a temporary acute disorder known 
as mill fever, and the production of cutaneous eruptions. The 
fever ore new hands within a few days of beginning work, 
and passes away spontaneously in less than a week without 
necessary medical treatment. The usual skin eruption is 
papular, and has been called by some lichen or eczema, and 
regarded by others as a folliculitis. It produces a prickly 
sensation, and is confined usually to young hands who have 
recently commenced work. Its cause ‘is assigned to the flax- 
water by some, but by others, and with greater probability, to 
the oils freely used for lubricating the spinning machines. 

Another form of eruption of more serious consequence to 
health is occasionally seen. It assumes a pustular character, 
not very unlike that of small-pox, and seems connected with the 
use of Russian flax, a circumstance suggestive of septic matter, 
when viewed in connection with what we know regarding 
Russian wool and horse-hair. 

The Sanitation of the Woollen Manufacture.—W ool is turned 
to a variety of uses by different manufacturing operations, which, 
though varying among themselves, present a general similitude 
in principle, and happily are chargeable with few ill conse- 
quences to health; occupying in this respect a better sanitary 
position than those concerned in the production of cotton and 
linen; the dust of the animal fibre of wool seeming to be 
less obnoxious to the breathing organs than that of vegetable 

materials. 

The woollen manufacture among those pursuing it is recog- 
nized as of three branches: known severally as the woollen, the 
worsted and the “shoddy” trade. In the last named previously 
used wool is the principal constituent, and it is chiefly concerned 
in the making of cloth and tweeds for male attire. 

The operations antecedent to the passage of wool to the 
machine-rooms for spinning and its cognate processes exhibit 


cap) (2) 
the more important hygienic features. The first operation is 
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that of ‘sorting.’ This is done by men at large tables, who 
pick out the different qualities of the wool, and put aside what 
is unclean or otherwise unsuited for the purposes in view. This 
business, as I shall more particularly refer to by-and-by, is one 
attended by considerable danger to the workers, in the case of 
certain wools imported into this country; and I mav at once add 
that the wools in use differ considerably i in physical character in 
sources of origin and in the state of cleanliness in which they 
reach the factories. 

However, at all times, wool as received requires preliminary 
cleaning from accidental dirt and from a copious normal amount 
of grease. The fatty matters have to be removed by repeated 
washings with hot water containing alkali. The intermingled 
solid particles of dust are got rid of by the “ willying * cor 
“ winnowing ” machines, which beat and shake them out whilst 
they, at the same time, divide the fibres. This purifying stage 
is completed by “carding machines,” of like pattern and working 
as those used in cleaning cotton fibres. 

These early operations are necessarily productive of dust, 
but this evil is very materially reduced by the employment. of 
enclosed machines with extracting currents of air produced by 
ventilating fans. 

Again, in the subsequent processes in the spinning-frames 
the fibres of the wool are lubricated by oil, usually the Galipoli 
oil, and thereby the production of dust ‘obviated. And not 
only is spinning thus deprived of its injurious consequences as 
a dust-generating process, but the artisans themselves believe 
the constant contact with oil to be a positive health benefit and 
a help to nutrition. However this may be, the health of wool 
workers is far superior to that of cotton and linen hands, and 
certainly not inferior to that of silk hands. 

Another superiority im sanitary position belongs to the 
woollen manufacture, arising from the intrinsic characters of 
wool. For instance, its fibres are stronger and longer, and 
therefore less liable to break. Hence it follows that they 
require less watching in passing through machinery, and there- 
with less strain on the attention and sight. Moreover, wool 
does not call for the heat and moisture needed in dealing with 
cotton and linen. Again, its fibres do not fray as do those of 
the other textile materials named, and consequently are less 
fragile and dusty. 

The making of shoddy is more complicated and is attended by 
more dust and heat. 

At least a very considerable proportion of the cloth woven 
for male attire is a resuscitation of former apparel, with some 
addition of fresh wool and cotton. The materials used are rags 
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collected at home or imported from abroad, and are of a very 
miscellaneous character, and too often dirty and offensive. 
Hence the first business is to steam, wash, and cleanse them 
from dirt, and the next to sort and tear them up. The sorting 
is done by poor women, and the tearing up by a machine known 
as the “devil.” Into this they are thrown and there exposed to 
a rapidly revolving apparatus of teeth, whereby they are divided 
into small fr agments, which pass on to a “ scribbling” or grinding 
mill, and are ‘there reduced almost to a fine powder preparatory 
to the operation of carding. 

The sorting of rags is a dusty business, and the reception of 

rags from all sources might be considered as a dubious pro- 
ceeding, likely to spread contagious diseases. Such an accident 
has happened, chiefly in bygone years; but a special inquiry 
made some time since proved how very seldom a misfortune of 
the kind occurred in sorting rags, whether for shoddy or mungo 
mills, or for paper factories. ‘The tearing up of the rags was 
formerly almost wholly done by hand, and was attended by 
many evils from the resultant dust; but now the machine 
“devils” have supplanted that proceeding, and the dust from 
the process, which is very great, is prevented diffusing itself 
in the air by the enclosure of the apparatus, and by a strong 
extracting current of air, which withdraws and carries it away 
along a flue to the outside of the place of work. 

The wool fibres having been reduced to a powdery mass, are 
next freely besprinkled with vegetable oil, and then subjected 
to the “ willying ” and roving dente ie produce a “sliver.” 
In the next place they are spun into yarn, and eventually 
woven into cloth. In these proceedings the addition of oil 
happily controls the rising of dust from the disintegrated wool, 
and must be reckoned a salutary proceeding. 

When the cloth leaves the weaver it has to undergo the 
operations of “ dyeing,” of fulling and dressing, of raising the 
pile, shearing and pressing, and afterwards of exposure to steam. 
The hygienic features however that attach to these proceedings 
need not here detain us. Heat is the chief factor noticeable, 
and these final processes, as a whole, occupy but few workers. 

When Dr. Greenhow visited the shoddy-mills he met with a 
febrile complaint among the employed, known as ‘“ shoddy 


g 
fever,” due principally to the action of dust from the grinding 
apparatus, which at that period was commonly unenclosed, and 
consequently emitted clouds of dust. My enquiries at cloth 
factories failed to discover the prevalence at the present time ot 
this disorder, but further investigation is needed. 

It fell to the lot of newly employed hands to suffer this 


shoddy fever; and Dr. Parsons, of the medical department of 
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the Local Government Board, who, a few years since, investi- 

gated the health conditions of the manufacture of “Flock, e 
describes the occurrence of “flock fever” similar in all respects 
to “shoddy fever,” and like it affecting only those who enter 
anew upon the business, continued occupation begetting tole- 
rance of this unhealthy consequence. 

It will be remembered that a febrile disorder seizes on those 
who enter upon flax-working, and it appears clearly that the 
conditions of mill-life are calculated to engender such attacks : 
and, in my belief, this malaise occurs whatever be the material 
in course of ee For even in cotton mills, novices at 
work where unnatural heat and closeness exist, and where dust 
is generated, have to pass through a seasoning process of consti- 
tutional disturbance of short duration. We can, indeed, well 
conceive that the dust inhaled plays an important part in the 
matter, though it be not the only agent. On entering shops 
ee to the preparatory stages of manufacture, a ” visitor 
encounters a feeling of oppression and general discomfort 
connected with the heat, and with the pecular odour of the 
manufactured article and of that coming from machinery. 

Other manufactures in which wool is the chief constituent 
are hosiery-making, blanket and carpet-making. These, though 
differing more or “less in the nature of the processes passed 
through and of machinery employed, have no such pronounced 

sanitary incidents that I need linger upon them in this lecture. 

But I cannot quit the subject of wool in its sanitary bearings 
without adverting to the serious consequences that attend, now 
and then, the primary operations of opening out the bales and 
sorting their contents. For in these it is that the workers 
encounter the malady known as ‘‘ wool sorters’ disease,” which 
is in reality anthrax. 

The precise nature of this malady was not at first realized, 
whilst the mortality arising from it caused it to be viewed with 
terror. But ere long its true character as anthrax was detected, 
and this * wool sorters’ disease” was further identified with a 
like malady that happens to horse-hair workers and to those 
handling infected hides and skins, mostly those received from 
foreign ‘parts —especially from Russian Asiatic territories. 

At the same time its manifestations differ, for anthrax will 
at one time display its virulence, especially as a local lesion ; 
whereas at others—as happens with the wool sorters’ malady— 
it exhibits its presence chiefly by malignant fever without 
furuncular abscesses. 

A review of the whole subject of the Sanitation of Textile 
Industries will show that their leading health features are to be 
found, firstly, in the conditions of associated labour, in confine- 
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ment within rooms or shops which may be deficient in space, 
badly ventilated and overheated; secondly, to a lesser degree, 
in the circumstances, inseparable from the use of machinery, 
among which are vibration, noise, monotony of work, and the 
strain of watching the minute and very rapid movements of the 
machinery ; thirdly, in the dust evolved in the course of manu- 
facture from the material used, an evil principally attaching to 
the earlier operations, but varying greatly in degree according 
to the nature of the substance dealt with ; fourthly, in special 
auxiliary conditions this or that manufacture may call for, such, 
for instance, as the presence of a hot steamy atmosphere, the 
employment of oils, or of substances introduced in dressing, 
foremost among which is the china-clay employed in cotton- 
sizing; fitthly, in the accidental presence of noxious or poisonous 
matter in the rough material to be manufactured, as illustrated 
in wool sorting. 

Add to the foregoing incidents those common to all sedentary 
occupations, constrained positions of the body, and want of 
physical out-door exercise, and we cannot fail to recognize a 
series of hygienic conditions and surroundings which must sap 
the health, lower vitality, engender constitutional weakness, and 
deteriorate the race, besides being accountable for setting up 
active present disease, and thereby increasing in every direction 
the rate of mortality, and lessening the value of life. 

On a retrospect, however, this consolation reveals itself, that 
the major part of the insanitary conditions are more or less 
remediable, and justify the expectation that, in course of time 
the enlightened efforts of employers, better instruction of the 
artisans in sanitary knowledge, coupled with due attention 
thereto, and the genius of engineers, will concur to very ma- 
terially diminish the unhealthiness of the Textile Industries. 
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WHEN [| accepted the invitation of the Council of The Sanitary 
Institute to deliver one of the lectures of the present course, i 
did so with misgiving, for I felt that not only was I a stranger 
to a London id ae but that I had little or nothing to say that 
could either interest or instruct you. It was suggested, however, 
that as I had given some attention to the subject of lesa 
poisoning, it might serve as a useful text from which to address 
you. 

Lead poisoning is of greater importance than people generally 
imagine. It is a subject of almost national importance, for have 
there not been within our experience several epidemics of 
plumbism in many of the large towns in England, owing to the 
faulty conduction of the water supply, and several cases from 
the poisoning of food cooked in tin utensils? Besides, lead is 
known to be a dangerous metal, and thus it is that ce who 
are engaged in the: manitactire of its compounds, such as the 
white lead worke ate them like the house 
painter or the dipper in the potteries—or those who are 
employed in enamelling, too frequently suffer from inhalation 
of the dust. 

I am not here to-night to discuss the dangers attendant upon 
the conduction of drinking water into our houses through 
leaden pipes, or to show you how water that has trickled 
through peaty soils, rich in decaying vegetable matter and iron, 
dissolves out lead and thus becomes a source of danger es 
the consumer. It is sufficient to be reminded that drinking 
water should never be stored in leaden cisterns. Water used 
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for drinking or culinary purposes should come straight from the 
main and every morning should be allowed to flow for a few 
minutes, so that what has lain over night in contact with the 
leaden pipes may be allowed to escape. The consumption of 
this water has long been recognised as a source of danger. 
The same is true of malt liquors. Barmaids who lap up the 
beer that has fallen on the leaden slab on the counter, and 
barmen who have indulged in the first swill of beer drawn from 
the tap in the early morning, have to my knowledge forfeited 
their lives through ‘their indiscretion. Itis stated fhat the ex- 
‘tensive use of foreign lead for pipe-making in this country, 
and from which the silver. has been extracted, is more apt 
to be acted upon by fluids of all kinds than the native lead 
which is poor in silver, and therefore not worth the trouble of 
extracting. 

The entrance of lead into the system in infinitesimal quan- 
tities—no matter the channel by which it gains admittance or 
the form in which it is absorbed—cannot go on without serious 
impairment to health. Thus do we seek to explain the rapid 
breakdown of the constitution of the lead worker, the colic of 
the house painter, and the extreme headache and anzmia of the 
lady of fashion, who tries to deceive herself and her friends by 
obscuring the whitening touch of age by the use of certain 
hair restoratives. 

Iam here to-night to deal with lead poisoning in its relation 
to certain trades, and particularly in regard to lead making 
itself. Lead mining in this country is an old industry. It dates 
back to the Roman occupation and has been constantly carried 
on since 1401. Its home is the North of England. The profits 
derived from lead mining contributed in no small measure to 
the revenue of the Prince Bishops of Durham, and whilst the 
industry has enriched several of our county families, it has given 
employment to several people in the thinly populated dales of 
Durham and Cumberland. What is called the “lead country ”’ 
is limited to the upper reaches of the rivers that arise on either 
side, and to the south, of the Pennine Range. Lead is also 
found in Cornwall, Wales, and the Lake District. The surface 
of the country is generally heather-clad moorland, 1000 to 2000 
feet above the level of the sea. The miners live in the villages 
lower down and have thus frequently to walk from two to four 
miles from their homes to the mine. Dr. Robinson, of Stanhope, 
has in an interesting paper, ‘‘ Lead Miners and their Diseases,” 
told us how the miners and their families, shut up in the 
deeper recesses of these dales, and removed from centres of 
civilisation have seen little of the life that hes beyond. 
They have migrated but seldom; they have intermarried 
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much amongst themselves and in this way they have become 
not only one family industrially, but socially. To circum- 
stances such as these must be attributed their predisposition 
to certain diseases such as phthisis—a morbid condition to which 
they are peculiarly susceptible. Like the Ivish peasantry, they 
cling with a wonderful tenacity to the mountain sides and dales 
inhabited by their ancesters for generations. The wages of the 
men are seldom more than 10 or 12 shillings a week, and yet 
unless they are compelled by sheer necessity, they will hardly 
leave “the badly paid, disease producing, and life-shortening 
employment of a lead miner for more lucrative work in the coal 
pits and iron works of central and eastern Durham.” As a class, 
lead miners are intelligent, religious, and temperate. 

Metallic lead occurs as ‘‘veins” in the rock, varying in thick- 
ness from 1 inch to 15 feet. In this country the ore is found 
principally as galena, or lead sulphide, in which silver and 
sulphide of antimony may be present, or in the form of car- 
bonate or white lead ore. The ore that is imported from New 
South Wales is largely carbonate, and it is owing to this fact 
that lead mining in that colony is productive of or reater risk to 
health than in this country. Saturnine poisoning is practically 
unknown amongst our miners, owing to the ore being non-volatile 
and insoluble. In lead mining there are fewer risks than in coal 
cutting and coal raising, but the lead miner is exposed to risks 
from which the collier is to a large extent exempted. The free 
ventilation of coal pits insisted upon by. Government, has 
removed many diseases from which miners in the early part of 
this century suffered. Not so, however, with the lead miner. 
He has to get the ore out of the veins in the hill sides, and in 
order to do this a shaft is sunk as in an ordinary pit, or a drift 
is driven into the hill side. Whichever method is adopted, one 
is no better than the other, ultimately, so far as ventilation is 
concerned. Frequently a lead mine may extend one or two 
miles into the side of a hill and may reach a considerable depth, 
exit from the bottom of which can only be accomplished by 
climbing a series of ladders. Ventilation of such a mine is not 
only difficult but expensive. At all times it is faulty. In the 
deeper recesses of the mine the air may be so contaminated 
that the tallow candles which the miners carry cease to burn. 
Ordinary atmospheric air contains 21, per cent. of oxygen and 
79 of nitrogen, with just a trace of carbonic acid; but in the 
air removed from lead mines, Dr. Angus Smith found j in 110 
analyses, that in 12°7 per cent. it was pure or nearly so, 
decidedly impure in 24°5 per cent., and extremely bad in 62:7 
per cent. In one instance the oxygen was as low as 18°27 per 
cent., and the carbonic acid reached 2°26 per cent., a high 
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percentage when it is remembered that an atmosphere above 
ground is bad when it contains ‘1 per cent. 

Carbonic acid is one of the great dangers to the men, and 
there is a tendency for it always to be present in excess as it is 
given off from the lungs of the miners in respiration, and the 
combustion of the candles as well as from the strata in which 
the men are working. Add to these facts the deterioration of 
the air of the mine by the use of dynamite and from the 
explosions of gunpowder, and you have an atmospheric condition 
in the mine which frequently obliges the men to retire to the 
mouth of the pit in order that the needs of respiration may be 
satished. What with impure air and the inhalation of the dust 
and grit from the limestone rock, the lead miner is exposed to 
risks that are in constant operation during the whole period he 
is at.work. When to these are added the fact that the mines 
are warm and the men on leaving are overheated, owing to the 
exertion required in scaling the ladders, and are obliged to trudge 
home two or three miles across a bleak moor exposed to biting 
winds and in all kinds of weather, we can readily understand 
how it is that many of them succumb to such acute illnesses as 
pneumonia, or how the neglected cold or pleurisy, acting in 
conjunction with a family predisposition, too prequently throws 
the miner into consumption. 

It was to diminish some of the inconveniences necessarily 
connected with the distances that separated the homes of the 
lead miners from their field of operation, that * Lodging 
shops”’ were built by the proprietors, and where for three or 
four nights a week the miners reside. Dr. Robinson states 
that in Weardale 166 miners make use of these buildings. 
Without a fireplace, or any means of ventilation, the bed-rooms, 
which are in a filthy condition, are crowded to excess—twenty 
men will occupy a room with breathing space for only eight or 
ten. Inhaling for forty hours every week (five shifts of eight 
hours) the vitiated atmosphere of the mine, and sleeping in a 
room the beds in which are so close to each other that there is 
scarcely room to pass between them—beds which are almost 
continually occupied, for the mattresses have scarcely got 
cooled ere they are lain upon by the succeeding shift; with 
conditions such as these I ask how is it possible for these 
working men to be healthy? When we know that the air of 
the “lodging shop” fairly reeks with the effluvia from the 
bodies of the inmates, that thorough ventilation is impossible, 
that the miner who is in the early stage of consumption takes 
his place amongst the rest, and that with each expectoration 
he spits upon the floor, myriads of tubercle bacilli are possibly 
liberated, then we have an atmosphere not only poisoned by 
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excess of carbonic acid, but ladened with micro-organisms, which 
are believed to play an important part in the causation of con- 
sumption. No wonder therefore that we learn of pulmonary 
diseases, acute and chronic, bemg the lot of the lead miner. 
They shadow him at his work in the mine, in the lodging shop 
when asleep, and in the long, cold walk across the moor. 

Setting aside these risks, it may be repeated that the lead 
miner in Tine country never suffers from plumbism. There are 
fewer men engaged in the mines to-day than formerly. Many 
of the lead mines in the North of England are closed and have 
been for years. The importation of lead from Spain and 
Australia, richer in silver and thrown cheaply into the English 
market, has largely lessened the output of native ore. Lead 
mining is with us therefore a declining industry. Foreign 
competition has practically strangled it. ‘Whilst the lead mines 
in this country are free from saturnine poisoning it must not 
be inferred that this holds good all the world over. In the 
Report presented to the New South Wales Government by a 
committee appointed to enquire into the prevalence and preven- 
tion of lead poisoning at the Broken Hill Silver Lead Mines, it 
is clearly demonstrated that several of the miners have suffered 
from plumbism; also that whilst the getting and working of 
the ores composed of sulphide of lead or galena are attended 
with little risk to health, those that contain carbonate are 
dangerous, a danger that increases in proportion to their 
friability and dustiness. 

I have always maintained that the special dangers incidental 
to the manipulation of lead are not met with in the getting, but 
commence with the smelting of the ore. Smelting of the metal 
is not a large industry in this country. It is an occupation 
attended by a certain amount of risk. Lead is volatile at high 
temperatures. Inhalation of the fumes of the molten metal by 
the smelter was in days gone by a frequent source of poisoning. 
In one instance that came under my own pee ou four sons 
in one family—all strong he: at an early age, 
under 30, from chronic lead poisoning. At present the tisk to 
the smelter is practically nil. Owing to the mee which is placed 
in front of the furnace, the draugl ht carries the fumes all up 
the chimney. Lead smelting can scarcely be regarded therefore 
as a dangerous occupation. “It is absolutely necessary however 
that the chimney stalk should be high, so that the fumes may be 
widely dispersed by the wind. The lighter dust thus floats 
away, and is carried a great distance, but the heavier particles 
necessarily fall close at hand, and become a source of danger. 
Cattle grazing in the fields near lead smelting w orks have 
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French word, the interpretation of which is briefly “ belly- 
bound.” Horses, sheep, and oxen, that have eaten of the 
contaminated herbage have died, and, in the processes of 
litigation that followed, farmers have succeeded in obtaining com- 
pensation from the factory owners for the damage thus inflicted 
upon their flocks. In Germany an interesting circumstance 
was noticed by Schroeder and Reuss. In close proximity to 
some of the forges they noticed that the red berries of the 
mountain ash trees were regarded as a favourite food by the 
thrushes and finches in the autumn, as well as by nearly all the 
birds that remain there over the winter. Below and close to 
these trees they often picked up birds sickly or dead. Those 
that were alive had their extremities contracted, and their power 
of flight appeared to be paralysed. Some of them died in a few 
days, powerless in their attempt to flutter. The birds had eaten 
the berries upon which were deposited the particles of oxide of 
lead, and had thus poisoned themselves. Plumbism was not 
- confined to the small birds, for the wild animals that roamed in 
the woods close by also suffered from paralysis, the stags amongst 
other things exhibiting a peculiar defect in their antlers. On 
meadow hay taken from the neighbourhood of the Altenan 
forges, Fréytag found a deposit of lead oxide equal to 0027 
per cent. 

I have alluded to the Broken Hill Mines. As illustrating 
the poisonous nature of the fumes emitted from their chimneys, 
I need only mention that a child aged five years died from lead 
poisoning. She had been in the habit of plucking flowers and 
putting them in her mouth, the flowers bearing visible particles 
of flue dust which had fallen upon them from the smelter stack 
under the shadow of which she resided. Cows, horses, dogs, 
and fowls died close to the mines. The soil surface on being 
analysed was found to contain a percentage of metallic lead 
varying from ‘05 to 4°81. In my own neighbourhood I have 
known dogs that had slept upon the jackets of their masters 
when engaged in the smelting shops, licking the sweet dust 
or that had lapped the water trickling from lead works, suffer 
from colic or exhibit a peculiar form of nerve symptoms due to 
the effect of lead upon their brain. Wherever lead smelting is 
carried on to any extent, there is a risk of the pasturage 
becoming contaminated. Whilst the risk to the smelter has 
been oreatly diminished by the hood placed in front of the 
furnace, nearly all the men thus engaged are pale and exhibit 
a well-marked blue line along the margin of their gums. One 
danger however still remains, and that resides in the flue itself. 
The smoke that issues from the chimney of a smelting furnace 
is composed of two parts, one the ordinary fume from the 
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metallic vapour arising from the molten metal and mixed with 
atmospheric air, and the other the heavier part or flue dust in 
which lead is sometimes present to the extent of 20 or 40 per 
cent. These flues have to be cleaned out, and in some instances 
men have told me when thus engaged they have been obliged to 
come out, suffering from dizziness and a splitting headache, and 
have vomited freely. 

English pig lead contains very little silver—seldom more than 
eight or ten ounces to the ton—so that it does not pay the 
manufacturer to extract it. In the Spanish lead there is from 
forty to eighty ounces to the ton, and in the Greek eighty 
ounces, whilst in the Australian metal the silver is very variable. 
It may be as low as sixty ounces to the ton or it may range 
from 400 to 500 ounces, and in some exceptional instances I 
am told it may run 1,000 ounces to the ton. Under these 
circumstances the silver is worth extracting from the lead, and 
on Tyneside desilverization is: largely carried on, so that we 
send to the mint and the buyers in London several tons (upwards 
of fifty tons) of silver every year. The silver may be extracted 
by what is known as the Zinc or Parkes’ process, the principle 
of which depends upon the fact that when silver-lead ore and 
zinc are melted together at a suitable temperature and allowed 
to cool slowly, the zine alloys itself with the silver and rises with 
it as a crust which floats on the molten mass and can be skimmed 
off from it. By repeatedly melting and concentrating these rich 
crusts, and the adoption of certain processes to recover the zinc, 
it is easy to obtain pure silver. Workmen employed in desil- 
verizing do not appear to suffer. I have never known of a case 
of lead poisioning amongst them. In all the works that I have 
visited I have always found the men thus employed very 
healthy, well developed, good specimens of the British working 
man. 

The manufacture of red lead is an easy, and on the whole 
not a very harmful, process. Pig lead is placed in a furnace, and 
when molten a workman keeps stirring the mass by means of a 
long iron rake. By degrees the metal becomes oxidized, and 
is removed from the furnace as a yellow powder, known as 
Massicot. This is subsequently returned to the furnace, and 
again raked up and down so as to allow of its complete oxida- 
tion. When this is accomplished it is drawn out, and it is 
noticed that the yellow colour of the Massicot has been re- 
placed by one of a dark raspberry red. This on cooling and on 
exposure to the air gradually assumes the colour of the ordinary 
red lead of commerce. It is an oxide of lead, and in its manu- 
facture, whilst we admit that the work is hard—something of 
the nature of the puddling of iron, though not so severe—any 
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danger to the individual from lead poisoning is minimised by 
the free ventilation in front of the furnace, and by the draught 
carrying away all the fumes. The danger arises when the 
manufactured article is removed from the furnace. It is a 
coloured powder, and as the heat at which it is drawn off is 
considerable, there is naturally given off a certain amount of 
fume, and later on, red dust. When a sunbeam slants through 
one of these shops you can see the red _ particles floating 
in the atmosphere. As the dried red lead is frequently packed 
into casks in the same part of the factory where it is manufac- 
tured, there is disseminated a large quantity of dust through 
the air, inhalation of which may cause colic. Colic and wrist- 
drop, or paralysis of the hands, occurs amongst red lead workers, 
and are due to inhalation of an atmosphere charged with red 
lead dust. Careful attention to the raking-out of the furnaces 
and the packing of the dried red lead in closed chambers, along 
with scrupulous cleanliness on the part of the workmen, would 
tend still further to diminish risks to health. 

So far as we have gone it cannot be said that lead making is 
a very dangerous employment to the individual engaged in it. 
When we come to consider the manufacture of white lead, we 
observe that at certain stages of the process a good deal of dust 
is evolved. It is the inhalation of this fine penetrable dust, and 
the fact that women are largely employed in the trade, that 
have gained for this industry a bad name. We believe that 
women are much more susceptible to the influence of lead than 
men. This statement, for which I am largely responsible, has 
been disputed, but an increasing acquaintance with the subject, 
an extensive hospital experience of plumbism, and renewed 
experimental investigation upon animals, lend weight to the 
opinion that women are not only more susceptible than men but 
they are so at an earlier age. In addition there is a greater 
tendency for lead poisoning to assume its most serious form, in 
which headache followed by convulsions and coma are the most 
prominent symptions. Such an illness is frequently fatal 
within three days after its development. It is because several 
young females engaged in the white lead works have died rather 
suddenly, that the Home Secretary, influenced by public opinion, 
nominated a few months ago a commission to enquire as to how 
far their fatal illness could be attributed to the special nature 
of their employment and how far it is preventible. 

White lead is made in considerable quantity in this country. 
On Tyneside alone the annual out-put is about 15,000 tons, and 
were trade good, there is a productive capacity for two or three 
thousand tons more. English white lead has to compete with 
that of foreign manufacture, and were it simply a question of 
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quality, C.grs purity of colour, covering power and durability, 
educated opinion would at once decide in favour of the home- 
made article. No method of manufacture can touch that which 
is generally in use in this country and which is known as the 
old Dutch process. There are two other, the “chamber” and 
“precipitation” processes. On the Continent white lead is largely 
made by the precipitation process, but the quality of the article 
produced does not compare favourably with ours. ‘The Dutch 
method has long been in use in this country. Thin sheets of 
metallic lead placed in a chamber spoken of as the “ blue bed,” 
are exposed to the vapour arising from acetic acid. The acetate 
of lead so formed becomes the subacetate, and is subsequently 
converted into carbonate of lead from the carbonic acid arising 
from the tan in which the jars containing the acid are deposited. 

After describing the Dutch method the lecturer said, so far 
as this process is concerned the first element of danger to health 
arises when the metallic lead is converted into carbonate. This 
occurs in what is known as the “white bed.” Manufacturers 
generally allow thirteen weeks for this process to be accomplished. 
It is believed by some that if the conversion of the acetate into 
carbonate is incomplete, and the stack or “ white bed” is opened 
too soon, that the girls sent in to strip it suffer more from head- 
ache than on other occasions, owing to the acetate of lead float- 
ing in the air with carbonate being : a finer dust and more soluble, 
and therefore more readily absorbed than the pure carbonate. It 
is advisable that the stack should not be opened too soon, that 
when stripping a “ white bed” the surface should be sprinkled 
with water, and that those who are stripping, but not those who 
are carrying the white lead, should wear respirators. No respira- 
tors, however, can keep out all the dust. They are certainly 
pr eventives, Without them a lar ger quantity of fine lead dust 
would doubtless be inhaled, but they are not an absolute pro- 
tection. 

It is after the white lead has been washed and ground and the 
wet pulp placed in the stoves for a few days that the principal 
danger arises. It is the drawing or emptying of the stoves that 
tells hardest upon the girls. ‘A few hours in the stoves every 
week may, if excessive care is not taken, very quickly develop 
symptoms of saturnine poisoning. The wearing of overalls and 
respirators, careful cleansing of the hands and teeth before 
eating, a good meal before starting the work of the day and a 
bath at the end of it, and only one day’s work a week in the 
stoves are precautionary measures, the value of which cannot be 
over-rated. A. better procedure, ‘however, would be the aboli- 
tion of the present stove or drying chamber and the substitution 
for it of one that could be filled and emptied mechanically. 
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In addition to this if female labour was abolished in this depart- 
ment and the “‘ white beds,” we should hear little of white lead- 
making as a deadly industry. Itis only on financial or economic 
erounds that females are employed, the wages of women being 
less than those of men. 

I need scarcely waste your time over a deszription of the 
chamber and precipitation processes. 

There is no better preventive against lead poisoning amongst 
operatives than working upon a full stomach. Lead enters the 
system by the lungs during respiration by inhalation of the dust, 
or it is swallowed with the saliva and enters by the stomach. 
Some time ago I proved experimentally that during the pro- 
cesses of artificial digestion, if food were being digested at 
the same time as lead, only the smallest quantity possible of the 
metal passed into solution—only the smallest quantity therefore 
beeame capable of absorption. If, on the other hand, gastric 
juice was allowed to act upon lead alone a much larger quantity 
passed into solution. What I demonstrated experimentally is 
confirmed by experience amongst the workpeople themselves. 
Safety for them consists in their having a good meal before 
beginning work. Employers recognise this fact and of their 
“own accord provide them with a free breakfast. 

The compounds of lead are all more or less dangerous accord- 
ing to their solubility. They produce their baneful effects 
upon animals as readily as they do upon men, and amongst 
them it is noticed just as in the human subject, that females 
are more readily influenced than males. Lead strikes a deadly 
blow at the reproductive powers of the female. If pregnant she 
miscarries. In the human female, miscarriage not only occurs 
once, it may be repeated time after time. Should a child be 
born when a woman is following her avocation at the lead works, 
too frequently it is dead or dies shortly after birth from sheer 
exhaustion, or it dies a few weeks or months after from con- 
vulsions. These are facts that have been placed beyond all 
shadow of doubt. 

What I have said of white lead applies equally to orange lead: 
it too is a carbonate. When administered to animals it causes 
albuminuria, paralysis of the limbs, and death. 

Whilst recognising that the manufacture of white lead is a 
dangerous employment, we must admit that the fault is not 
altogether on the side of the employers. To my knowledge many 
of the owners of the factories take a warm interest in their work- 
people. They recognise that the making of white lead is not 
without risks and they do all they possibly can to diminish 
them. Of their own accord, and at their own expense, many 
of them provide breakfast for the hands, whilst the wearing of 
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respirators and overalls, the taking of baths and the drinking of 
acidulated beverages are insisted upon. In addition the services 
of a doctor are gratuitously supplied. It is just in those 
factories where all these points are attended to that we seldom 
hear of cases of lead poisoning. Many of the females employed 
belong to the lowest grades of society and are extremely poor. 
Many of them are intemperate, whilst. others are bravely 
struggling with adversity, and owing to the death or ill-health 
of their husbands, are tempted by the good wages of the 
white lead factory. Poverty from some cause surrounds most of 
them and it is to the improper feeding, the scanty clothing, the 
imperfect housing, and to intemperance in alcohol that must 
be attributed a lar ge part of the lead poisoning met with in this 
industry. 

You cannot examine a sample of white lead made by the old 
Dutch process without being impressed by its whiteness and 
purity. I know nothing equal to it. As a pigment there is 
nothing that surpasses it in colour, covering power, or endur- 
ance. In expressing this opinion I am supported by a large 
amount of evidence given by experts before the Home Secre- 
tary’s Committee. There has been thrown upon the market as 
a substitute for it the white sulphate of lead. Its process of 
manufacture has so much improved that it is being run as a 
rival to the carbonate. The makers claim for it that it stands 
exposure to the air better than the carbonate. Opinion is. 
perhaps not yet quite ripe for a complete settlement of all the 
points in dispute—viz., colour, covering power, and endurance— 
but the answer will come in due course from the paint mixers 
themselves. The manufacture of white sulphate of lead is. 
simple. It may be made by the precipitation process, or 
Galena is thrown into a furnace along with coke, with the 
result that the sulphide of lead becomes oxidized at once into 
sulphate, the white fumes of which can be seen passing off 
into a chamber, where they settle in water. The sulphate of 
lead pulp is subsequently dried, ground, and mixed just as is 
done with the carbonate. Sulphate of lead is not so dangerous 
a compound as the carbonate; it is less soluble. On no account, 
however, can it be claimed for it that it is absolutely free from 
danger. No compound of lead is perfectly har mless. Animals 
to whom I have given the white sulphate in their food have 
died from lead poisoning. They became paralysed, and after 
death lead was found in the liver. It takes, however, a very 
much longer time for the sulphate of lead to destroy life than 
does the carbonate. 

Some have proposed oxide of zinc as a substitute for the 
carbonate of lead, and whilst the opinions of house painters 
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are divided upon this point, it is admitted that for internal 
decorative purposes, such, e.g., as the painting of ceilings and 
the woodwork of rooms, oxide of zine or zine white is a very 
serviceable pigment. In several instances, ceilings painted with 
zine white have kept their colour for a longer time than those 
painted with white lead. It has been urged against the employ- 
ment of zinc white that it is too readily discoloured by ordinary 
linseed oil, and that it takes too long to dry even if you use a 
refined linseed oil. Mixed, however, with boiled pale linseed 
oil, Mr. J. S. Macarthur, of Glasgow, says this drawback is 
overcome; that with judicious management and the proper 
proportions of turpentine, it makes a far nicer surface of paint 
than does the carbonate of lead. The difference in price 
between the two substances is at once a barrier to the general 
employment of zinc white. Genuine zinc white sells for £19 a 
ton, carbonate of lead for £15 or £16, and the white sulphate 
for £12 or £13. There is too another objection, and it is that 
the manufacture of oxide of zinc is not a home industry. The 
mines from which it is taken are in Silesia. 

Lead enters largely into very many of our industries. 
Chromate of lead, for instance, is used as a dye. Dr. Scott, 
of Tollcross, near Glasgow, was the first to show how yarn, dyed 
with chromate of lead, might seriously affect the health of 
operatives. Several of the hands, particularly the women, 
employed in a wool factory in his neighbourhood suffered from 
attacks of colic and vomiting, and were anzemic—the cause of 
which was for some time obscure. It was not until Dr. Scott 
had seen the peculiar yellow vomit of one of the sufferers that 
his suspicions of lead poisoning from the chrome dye were 
aroused—a suspicion unfortunately too soon confirmed by the 

rapid and ee death of a young forewoman in that 
factory. Itthen became clear that from the yellow yarn stained 
by means of lead chromate a very fine dust was given off, 
which impregnated the atmosphere of the carding room, at that 
time very badly ventilated. Believing that this was the source 
of the trouble, Dr. Scott suggested the introduction of a fan 
into the room, by means of which not only was fresh air drawn 
into the room, thus diluting the poisoned atmosphere, but 
removal of the chromate of lead dust also accomplished. The 
result of the introduction of the fan was that for two years not 
a single case of lead poisoning occurred in that factory. Shortly 
after this however a ver y cold winter set in, and the girls com- 
plained that since the introduction of the fan the carding 
room had become so cold that it was impossible to work therein. 
Out of consideration for the complaints of the’ girls, and from 
ignorance of the circumstances upon which their safety de- 
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pended, the manager closed the fans, and then came such a rush 
of cases of lead poisoning that not only were the fans once more 
successfully put into operation, but the validity of Dr. Scott’s 
opinion was amply confirmed. 

e are continually bemg reminded of the keenness of 
competition in commercial circles by the numerous advertise- 
ments that we see everywhere. ‘T’he walls of our railway 
stations are now nothing but a series of sion boards whereon in 
black and white or blue rand yellow, manufacturers seek to laud 
their own special wares. Out of this method of advertising has 
grown, practically speaking, a new industry, viz., the enamelling 
of iron plates. It is an industry chiefly confined a Wolverhamp- 
ton and Birmingham. The making of these enamelled plates 1 is 
not without some risk to health. At first lead and arsenic were 
employed but the use of arsenic has been almost entirely dr opped. 
Lead, however, is still made use of either in solution or in the 
form a a very ‘tue erit like ground glass. Roughly speaking, 
there are two methods of enamelling, the “ wet’ aie the: “dryss 
In the wet process the prepared iron plate is swilled with a 
solution which may or may not contain lead. The plate is 
placed for a few minutes in a furnace; removed and allowed 
to cool. Itis again swilled. The solution this time may contain 
lead. ‘The plate is again placed in the furnace and enamelled. 
In the third coating or lay ing-in as it is called there is generally 
a large quantity of lead in solution, sometimes as much as 20 to 
30 per cent. The plate is not, after this coat has been put on, 
placed immediately in the groe: but is allowed to dry by 
exposure to the air. It is then taken to another part of the 
factory where girls place upon it stencils cut out of paper or 
very thin metal—the letters of the stencil being those that are 
subsequently to appear as the advertisement on the finished 
plate. The girls leaning over these plates, and with small 
brushes in their hands, brush off the last coating exposed 
through the cut letters ‘of the stencil, and in doing so raise a 
cloud of coloured dust. This dust, strongly impregnated with 
lead, not only falls upon their clothing and their hair—to say 
nothing of their bare arms and hands—but is inhaled. At 
Wolverhampton we found that this enamelling of iron plates 
was not altogether free from some risks to health. With 
proper precautions however the dangers can be minimized by 
the introduction of fans so as to drive the dust downwards 
from the plates as they are brushed by the girls, by the wearing 
of respirators, by a thorough washing of the hands and face 
before eating, and by the operatives taking breakfast before 
commencing work in the mor ning. 

I have dwelt at such length upon the employment of lead in 
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our industries that I have left myself little time to discuss the 
question of arsenic. A short while ago public opinion was 
unduly aroused by articles in the daily press indicating the risks 
to health incurred by those engaged in the manufacture of 
emerald green. Arsenic is an escharotic, 2.¢., 1t has the power, 
if the skin is broken, of causing ulceration atl it was maintained 
that those who were employed i in its manufacture suffered from 
open sores on various parts of the body. I have visited the 
large colour works in this country and examined the operatives, 
and I must admit that I saw nothing of the horrors that are 
attributable to arsenic, although the men admitted that if great 
care and cleanliness were not exercised there was a risk of the 
skin becoming affected. 

In the manufacture of emerald green, white arsenic or 
arsenious acid, soda, sulphate of copper and acetic acid are used. 
The sulphate of copper is dissolved in water. <A solution of 
arsenite of soda is made by boiling together arsenious acid and 
a solution of soda. This is added to the fluid containing the 
copper sulphate and after a time acetic acid is also added. 
Emerald green forms and falls to the bottom. It is well washed 
by being stirred up several times with water. Up to this stage 
there is “nothing deleterious to the health of those engaged in 
the manufacture. The men employed are not exposed to any 
noxious influence. The remaining operations, however, are 
dusty and must be carried out with caution. 

The washed emerald green is drained from the water in cloth 
filters, and this moist clay-like mass is placed on wooden racks, 
covered with paper, and dried in a stove. When dry, it is 
removed and “shot” into large iron drums or kettles. This 
may give rise to considerable dust. Having been “ shot,” the 
colour is mixed in a revolving drum and sifted in a sieve with 
all the currents arranged so as to carry off the dust. The 
emerald green is then taken to the packing room to be put into 
self-closing tin cans. Little dust is generated during this 
operation. The draught is so arranged as to carry away any 
dust that may be created. 

Certain precautions must be attended to. The men work in 
this particular department only one day in the week, respirators 
and overalls are worn, and baths are provided. Cleanliness 
of the person and of the hands before eating, and above all, 
avoidance of exposure to the green dust if there is the slightest 
abrasion of the skin are to be insisted upon. The usual ill 
effects are redness and soreness of the skin chiefly round the 
nose and mouth where the edges of the respirator fit. These are 
due to the skin at this particular part being kept moist by the 
expired air, and are also to be attributed to friction of the 
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respirator against the skin. If the men do not wear respirators, 
they suffer from vomiting. 

Emerald green is used as a pigment, but in addition large 
quantities of it are exported to Colorado to put an end to the 
destructive beetle. 

We are frequently reminded that disease treads closely upon 
the heels of civilization. It would appear as if ill-health 
followed in the trail of some of our great industries. Can we 
prevent it? New industries are no sooner developed than upon 
the operatives are exerted some of their morbid influences, and 
it is surely for us as sanitarians to diminish or abolish these 
attendant ills. We live in a humanitarian age. In no epoch 
in the world’s history has the life of man and woman, quite 
irrespective of their station in society, had a higher value 
assigned to it. In spite of the perplexing doubts that surround 
modern life and the increasing number of social problems 
that await solution, the answer ‘to the question “is life worth 
living ” is found in the expressed desire of the majority to have 
it prolonged when it is assailed. The better housing of the 
working-classes and the means given them of obtaining more 
wholesome food, have done much to prolong life. Whilst the 
aim of modern Sanitary science has been to develop health 
in the home; let us not close our eyes to the necessity of 


promoting health in our industries. 
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oo RODUCTORY. 


Havine very much to crowd into this one lecture, I shall 
not waste your time or add to my own embarrassment by 
commencing with anything worthy of the name of an intro- 
duction. As far as any further movement towards legislation is 
concerned in connection with the question of the hygiene of 
processes and occupations involved in the manufacture of 
alkalis and acids, since such manufacture consists of a series 
of chemical operations on a large scale, it was absolutely 
necessary in the first instance to make inquiry. But the recent 
inquiries at first instituted by our Government, as well as by 
certain of our newspaper commissioners, owing to the fact that 
scientific and expert knowledge had been overlooked, only led 
to the raising of a general dust. or fog. Only one instance 
is necessary to illustrate the depth and “thickness of that fog, 
and as it is an instance both brief and amusing, I will give . 
you. During the Government inquiry in November of last 
vear, & W orkman gave the alarming information that sometimes 
the Bleaching Powder Chambers were in a red hot condition 
when the packers were required to enter them. When I tell 
you that bleaching powder chambers are almost invariably 
made of thin sheet lead supported by light woodwork, and that 
heat is the ruin of bleaching powder, that a red heat and 
bleaching powder—or even a bleaching powder chamber, are 
nearly as incompatible as a red heat and iced cream, you may 
imagine the wrong feeling or confusion such false statements 
would create. However, whether the truth is finally arrived 
at by the process of reductio ad absurdum or direct reasoning, 
makes little matter so long as darkness or fog is at length 
dispelled and the light shines. When that desirable stage is 
at length arrived at, then we can all look back and smile at 
our errors and wanderings when in the dark. 

Now on the subject of the physiological action of the 
materials, products, and surroundings of factories, especially 
chemical factories, on the workpeople, and the collection of 
accurate scientific evidence, I may tell you the Germans 
stand foremost, and therefore you will not be surprised that 
I quote largely from the observations of German authorities. 
Of the Alkalis we shall now consider, I shall begin with 


“ Gassing” 


1868. 


in 
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Ammonia, and it will be best under the head of ammonia to 
commence with its sulphate, the commercial Sulphate of 
Ammonia. 

AMMONIA INDUSTRY. 


Sulphate of Ammonia.—In very many branches of chemical 
industry it has been found by the manufacturer that the method 
of working which is the most profitable and the most economical 
is the very one which also secures the healthiest conditions for 
the workpeople. Let us trace the collaterally improved economic 
and hygienic conditions of the process for manufacturing sulphate 
of ammonia since 1868, and I will give you here the result of 
my own personal experience. 

In 1868 sulphate of ammonia was made by heating in wrought- 
iron boilers or stills ordinary gas-water or tar-water from our 
gas works along with slaked lime, a pipe from the top of the 


g 
still leading the gaseous ammonia into diluted sulphuric acid, 











Original Sulphate Tank (1857). 


contained in an open cistern made of wood, lined internally 
with sheet-lead. Now tar-water, which by the way was once 
used as a remedy—perhaps I had better say was a nvstrwm—for 
a variety of ailments, and taken internally too, may be defined 
as a watery solution, of a variety of ammonium salts, with a 
small quantity of coal-tar bases, and generally a little film of tar 
floating on the surface. Chief as. to quantity among these 
ammonium salts, are the carbonate and sulphide. On boiling 
with milk of lime, especially at first, along with free ammonia, 
a certain and a considerable quantity of carbonic acid and sul- 
phuretted hydrogen escaped from the acid cistern. The ammonia 
was absorbed by the sulphuric acid, the vigorous action causing 
the mixture in the tank to get warm, while carbonic acid gas 
and sulphuretted hydrogen passed off into the air. Sulphuretted 
hydrogen gas is one of those singular chemical substances 
which smells worse the more dilute it ; is, and hence, as you may 
imagine, 1t was a difficult thing for the manufacturer’ to keep 
out of “hot water” with his neighbours in those days. The 
factory workmen generally knew how to dodge the fumes, but 
new hands, or strangers, were occasionally overpowered and 
rendered unconscious, and I recollect on one occasion a plumber 
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who endeavoured to repair the leaden side of one of the cis- 
terns during a dinner hour, was found afterwards with his boy 
assistant lying quite dead by the side of the cistern. Some of 
you would no doubt like to ask if they would suffer any pain. 
Absolutely none, I reply; no more than you do in going to sleep. 
Men who had been “oassed” at the sulphate tank in those 
early days told me that if ultimately favoured with a choice of 
deaths, they would not fail to choose that by “gassing” at the 
sulphate cistern or tank, it was so uncommonly, Tike being over- 
come by sleep. A man so partially “gassed” as to feel un- 
consciousness commencing to creep over him would often run 
ten or twenty paces away before falling, and I never knew or 
heard of a case where such feeling of alarm had been occasioned 
as to cause a man to run away for fresh air, in which he did not 
ultimately fall, and lie unconscious for at least a brief period. 
The remedy adopted in the tar distilleries in those days was 
to lay the man with his abdomen over an empty petroleum 
barrel, and one man taking his head, and another his heels, 
they would draw him backwards and forwards over the rolling 
barrel. This remedy, though rough, was by no means irra- 
tional; it was a mechanical process for at once expelling the 
irrespirable gases, and of restoring normal respiration, and was 
always effective, except in very bad cases. The after-effects 
of unconsciousness through this “ gassing” simply lasted for 
the day or over-night ; the man feeling, as he would put it, 
“rather light-headed” for a time. However odourless the car- 
bonic acid might be, the sulphuretted hydrogen mingled with 
it, and “scenting” it, gave rise to much trouble and many fines 
for the manufacturer, who at length constructed another kind 
of sulphate cistern, in which was an arrangement for cutting 
off the noxious gases from the workmen and carrying them to a 
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furnace flue, generally the steam boiler furnace. Thus, at all 
events, the workmen were spared; and I have seen this kind 
of sulphate cistern in full operation and the still too, under 
cover, and in the large room of an old cotton factory, in the 
north. However, the nuisance to the neighbourhood, though 
abated, still remained, and so the manufacturer’s troubles, for 
sulphuretted hydrogen, mingled with so much carbonic acid, was 
apt to be carried away still to a considerable extent, unburnt. 

Ultimately, the Government stepped in, and committed the 
matter to the care and supervision of the General Inspector of 
Alkali Works, and he now insists on the removal of sulphuretted 
hydrogen gas from the “sulphate gases” by means of an oxide of 
iron purifier, similar in principle to the oxide purifier employed 
in gas-works. In the meantime, the German Sulphate and 
Ammonia Manufacturers, Dr. Griineberg, of Cologne, and 
Herr Feldmann devised improved stills, by which a certain pro- 
portion ie ammonia, hitherto lost in the waste liquors and spent 
lime mud, was recovered, and these inventions far more than 
covered any expense faced in the nuisance-abating puri- 
fiers, the use of which the Alkali Inspector had enfor ce But 
a direct value arose in these purifiers for the manufacturer, for 
the oxide of iron therein in decomposing the sulphuretted 
hydrogen becomes itself converted into sulphide of iron, and 
this on roasting in suitable shelf-burners yields sulphurous 
acid, and in the leaden chambers, sulphuric acid, which can 
then be used over age a in producing fresh sulphate of ammonia. 

In England both the Simon-Griineberg and the Feldmann 
stills are meh used, as well as Shi. of them. 

At the present time, I consider the hygiene of an ammonia 
and sulphate of ammonia works, under the supervision of the 
Alkali Inspector, is as perfect for the workpeople as need be. 
With regard to any injury or danger from ammoniacal gas 
(ammonia) itself, when we consider that the whole attention 
of the manufacturer is concentrated upon the most perfect 
condensation of the gas that is possible, and the most effective 
storage of the aqueous liquid, and that any annoyance to a 
workman’s s respiratory apparatus means loss of money to his 
master, you may imagine that the master’s interests and the 
man’s comfort in that respect coincide with most particular 
completeness. In short, workpeople in such a properly con- 
ducted works and with the best plant, are not exposed to any 
debilitating effects arising from small escapes of injurious gases 
or vapours, 

Having said this of ammonia works, I may add that just the 
same remarks apply to the large factories where soda is manu- 
factured by the Ammonia Soda process. 
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I cannot close my account of the history of sulphate of Accident thro’ 
ammonia making, without telling you a singular accident which nese oe 
occurred in 1870 in a works near Manchester, entirely owing 
to the neglect of a workman on the night shift: It had been 
thought in a still larger factory quite possible to distil the gas- 
liquor and expel ammonia into the sulphuric acid so as to form 
sulphate without any addition of lime in the still. The smaller 
factory determined to stop the use of lime and follow the same 
course, and the night-men were warned not to neglect to keep 
the fires going regularly under the stills. During one evening, 
however, the attractions of a public house not far distant 
proved too much for the night workman, and he left the 
premises and let the fire burn down under the one still he was 
in charge of. On his return that fire was nearly out and the 
pipes were cold. Alarmed at the result of his foolish neglect, 
he commenced to fire up vigorously. Now what had occurred 
during the cooling process? At a given period, when ebullition 

was but feeble, a condensation of ammonium sesquicarbonate 
took place, vapours of that substance commencing to deposit in 
the pipes, eventually filling them and choking them up On 
re-firg and re-starting the still then, that man was actually 
heating up a boiler absolutely closed and with no pressure 
gauge! The final result was naturally a terrible explosion 
which killed him and another man, and the rent still was 
carried up in the air over a row of cottages and deposited in a 
pond about 100 yards off. I may tell you that to dispense with 
the use of lime was not only a primitive process now never 
thought of, but a losing game for the manufacturer, since a 
careful analysis of the residual still-liquors would certainly 
have demonstrated the presence of an amount of ammonia that 
should never have been thrown away. Of course the apparatus 
used was of the primitive type I have already referred to. But 
the moral for many chemical factory men is as good to-day, 
and as necessary, as then! 

Ammonia.—In the manufacture of pure ammonia, or Liquor 
Ammonia, the health of the workmen is not affected at all, 
unless by such accidents as are analogous to a case say, like 
that of the fracture of the fly-wheel in the engine room of a 
large mill, such for example as the breaking of a carboy of 
strong ammonia and the accidental inhalation of its vapours. 
It is a case of loss to the master and pain to the man. 

But let us now ask, “ What is the physiological action of 
ammonia vapour ? ” 

The investigations of Dr. Kar B. Lehmann, of Munich, on Physiologica 
this subject are most reliable. Those of Hirt seem on the amos. 
whole quite untrustworthy, so far as estimations of quantity, 
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are concerned. Lehmann shows that there is extraordinary 
similarity in the action upon the respiratory apparatus of 
animals, between gaseous ammonia and gaseous hydrochloric 
acid, In experiments upon himself, this investigator exposed 
himself for half-an-hour in atmospheres containing 0:20, 0°30, 
and 0°33 per 1000 of ammonia, and two further experiments of 
twenty minutes each, in air containing 0-3 per 1000. The 
following were the principal symptoms :—Respiration strongly 
nasal, slow and careful ; ; rather strong stinging sensation in the 
nose, frequent sneezing. The deep inspirations by the mouth, 
excited during sneezing, caused some smarting in the trachea 
(windpipe). The eyes tingled so painfully that they could not 
be kept open, one after the other, long enough to read off a 
scale divided into half millimetres. Some | ‘Jassitude and headache, 
the head becoming flushed, and perspiration excited, although 
the day was a cool one. Considerable secretion of saliva. 
Symptoms for the first five minutes especially unpleasant ; 
however, gradually the experimenter grew somewhat inured to 
the effects. Nevertheless, .the continuance in the room was 
attended with much discomfort, and though a further concen- 
tration appeared safe, yet it also seemed as if it would be 
unendurable. After leaving the room, the smarting in the 
nostrils and the headache continued ae a time, gases were 
frequently got rid of by eructation, and then the normal condi- 
tions of bodily comfort returned. Another person in the room, 
with 0°3 per 1000 (0:3 °/,) of ammonia, suffered in addition 
a slight pain in the breastbone, but ten minutes after leaving 
the room normal conditions returned. Still another person 
suffered neither the headache nor the sweating, and instead 
of sneezing, he complained of a painful feeling of swelling 
in the neck and throat, and also of feeling of great cold in one 
hand. 

Now ammonia vapours are often pretty strong in the purifier 
house of our gas works, and Dr. Lehmann accordingly deter- 
mined the amount of the volatile alkali present in the atmos- 
phere of the purifier house of the Munich gas works, when 
the purifiers were being emptied. On one day the amount was 
0:07 71. and On another when the odour was even stronger, 
O-1l °/,,. Such doses, he says, are on the verge of decided 
unpleasantness. However, it seems that larger quantities of 
ammonia than this were often present in the case of this gas 
works, for one of the workmen was suffering somewhat acute 
chronic conjunctivitis (inflammation of mucous membrane of the 
eye), or some ectropium (eversion of eyelids), the cause of which 
he attributed to his work. 

Finally, Dr. Lehmann states it as his belief that with a little 
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practice 0°3 to 0°5 °/,, of ammonia in the air can be borne a 
considerable time without sensible injury, and he is of the 
opinion that quantities of from 1 to 2 per 1000 can be endured 
for brief periods without injury. In any case, however, quan- 
tities over 0°5 °/,, mm working spaces where men are confined 
for considerable periods, are decidedly to be condemned as 
injurious. 

When Hirt therefore speaks of animals that have lived for a 
day in air containing 100 °/,, of ammonia and are none the 
worse, and of air containing 40 °/,, as being a respirable and 
the proper atmosphere to be artificially created for workpeople 
engaged in “silvering”’ mirror-glass to protect them from the 
mercury vapours, then I say such workpeople would be in the 

position of the proverbial fish in the frying-pan, with a pro- 
tector who, to save them from the pan, suggests a jump into 
the fire! Lehmann says he knows indeed of no reliable investi- 
gation or data to show that the pouring of liquor ammonite on 
the floor of the mercurialising rooms of mirror factories is of 
actual benefit, but it appears to him actually ludicrous that 
Hirt should give a solemn warning against tincturing the 
atmosphere of such rooms with more than 4 to 5 per cent. of 
ammonia! (Hirt, Gewerbekrankheiten, Handb. der Hyg., 
Bd. 2, Abth. 4, page 28.) 

Lehmann gives some very valuable experiences of chief 
engineer, Herr Pitzner, formerly a colleague of Prof. Linde, 
whose ammonia ice-machine is so well known. In bringing 
this machine to perfection, Linde with Pitzner were engaged 
for nearly three years, and through faulty stuffine-boxes, &e., 
and various needs for repairs in the more primitive apparatus, 
considerable escapes of concentrated ammoniacal vapours took 
place. No real or lasting injury was ever noticed, and during 
Pitzner’s eleven years’ experience with ammonia ice- -machines, 
he never knew of a single death taking place that could be 
recorded as caused by the action of ammonia. When working 
with the incomplete machines the workmen were often ailing, 
but almost invariably with transitory ailments—bronchitis, con- 
junctivital catarrhs, &e. Of chronic complaints traceable to 
ammonia vapours, Lehmann could find none; the catarrhs were 
mostly not of chronic character. Two workmen engaged as 
above he did not examine. They had been in the business 
many years, and were perfectly sound and healthy. 

Pitzner himself often worked in rooms which he was com- 
pelled to leave every half minute or so for fresh air. He 
suffered from no eye troubles. It seems that nature has 
provided for such dangers in the case of the eye, for so plenti- 


ful is the secretion of tears, that the cornea is preserved thus 
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from attack. Another observation as to the action during brief 
periods of strong ammonia vapours is of interest, it is that 
a tendency to vomit always arises, and sometimes actual 
vomiting takes place. 

Of course now, either in the construction or use of ice- 
machinery of the kind referred to, scarcely a trace of ammonia 
is a so perfect are the adjustments. For the medical 
expert it is, however, useful to know what the essential 
tendency of strong ammoniacal vapours absorbed internally, is. 
It is this: To attack and destroy the more delicate portions of 
the epithelium, laying bare places 1 in which at once inflammation 
is set up. The curious thing is, that placed in contact with 
concentrated ammoniacal fumes, another service of nature pre- 
vents such fumes reaching the lungs, a cramp or stricture 
of the epiglottis taking place. On neoreral experiments by 
Lehmann, the trachea and even stomach had become inflamed, 
whilst the lungs had remained intact. 

An interesting, although a painful case, of choking with 
ammonia, and almost to the death, came under my notice in 1867. 
A boy, who had brought a sample into the laboratory of the 
works where I was then engaged as chemist, took up a beaker 
glass half-full of the strongest ammonia, and, thinking it was 
water, flung the contents full in the face of my laboratory boy 
and ran out of the room. I entered the room as the first boy 
left it. My laboratory boy was evidently in a paroxysm of dis- 
tress; some of the ammonia had entered his mouth, and some 
his nostrils) He advanced towards me like one in a semi- 
cataleptic state, the back was unnaturally bent inwards and the 
abdomen outwards; also owing to a cramp-like contortion of 
the legs and ankles, he seemed to stagger along on the toes 
alone. He raised his hands to my face, as I thought to scratch 
me, but his fingers were bent and cramped, and scratching was 
out of the question. After this he seemed to sink into himself 
and collapse, falling to the ground. Of course we sent for 
a doctor, and did all we could for the lad. I observed no 
tendency to vomit, but when on the ground, he commenced a 
singular gyration ‘of himself whilst lying on his side, by the 
action of his legs and feet. Now it is a singular thing that 
Lehmann observed just the kind of symptoms I have described, 
in the case of small animals he had subjected to the action of 
rather large quantities of gaseous ammonia. specially the 
gyratory motion he specifies as characteristic of ammonia. The 
lad I have referred to lapsed into a comatose state, and was 
found pulseless by the doctor. Whilst apparently strong cere- 
bral action had been set up, he had also choked through 
stricture of the epiglottis, which had closed and protected his 
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lungs. The doctor administered a mixture of warm milk and 
alcohol, and in an hour the boy was restored to consciousness. 
He complained of sore mouth and throat, but after lying-up 
for a few days with a kind of slight bronchial catarrh, he re- 
turned to work apparently none the worse for his adventure. 
Turning to our great Ammonia-Soda factories, let me remind 
you that all the movements of skilled engineering employed 
there, are in the direction of exclusion of the workman from 
any but traces of ammoniacal gas, for ammonia in that process 
is looked upon as we regard money stored in a mercantile 
concern and producing a given rate of interest upon which 
interest the investors are living. To let ammonia leak away 
or get lost during its circulation, would be like letting some of 


the capital sums invested dribble away. ‘The whole senius of 


the ammonia-soda process is to continually circulate the same 
ammonia, or as nearly so as possible, and not lose it by leakages, 
«&c, I think I may safely predict that no reason or cause will 
ever arise for inspecting works and factories for the sake of 
preventing injurious escapes of ammonia. 

Soda Ash.—Whilst upon the subject of ammonia, and before 
concluding it, with also the ammonia-soda industry, I should 
like to say that there is nothing in this latter industry that 
I call injurious or dangerous, in the sanitary, sense, in any 
properly conducted works. Of course, with soda ash, the 
crude carbonate, which, by the way, in the case of the none 
soda process, possesses very little if any crudity—the dust of 
the ash in packing is no doubt irritating. The irritation is 

chiefly to the nostrils, and violent sneezing is induced. This 
result alone is sufficient to compel the workmen to muftle their 
mouths and nostrils, and in the case of a well defined dust, 
there is no difficulty then in avoiding the introduction of soda 
dust into the mouth or throat. I have never known any injury 
to health to arise in the case of packing ash, even finely ground 
ash; a man is compelled to muffle up and protect his respiratory 
apparatus, by reason of the inordinate fits of sneezing induced 
if any attempt were made to dispense with them. I think we 
may say that the very solubility and immediate acridity of the 
fine particles of soda ash, form the best means of protecting the 
men who handle it from i injury to their respiratory organs. 

Caustic Soda.—This is the hydrate or hydroxide of sodium, 
and is obtained on the large scale by boiling the dilute solution 
of the carbonate with slaked lime, which, possessing greater 
affinity for the carbonic acid of the carbonate of soda than the 
soda has, appropriates that carbonic acid, leaving in solution 
the hydrate or caustic, the insoluble carbonate of lime settling 
down, and leaving as a clear liquid the dilute caustic, which is 
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eventually evaporated down, at increasing heats, until it is 
brought to igneous fusion. With regard to sanitation, caustic 
making i is as healthy a process from beginning to end as soap 
boiling ov brewing. I will tell you the only accident that ever 
came under my experience. When the prices of alkali reached 
a very high figure in 18738, some persons sold up their own 
businesses, and launched into small concerns for soda making, 
though without any knowledge of the subject, still less of the 
elements of chemical science. One such person, whom [ assisted 
chemically for a brief period, set his caustic pots almost quite 
level with the platform on which the men stood, and insisted on 
their commencing work without supplying proper lights for the 
sheds at night. At last one man dipped his foot into strong, 
hot liquor, and was taken home with a bad burn; tetanus set 
in after about a week, and the man died. But you see I am 
only telling you here ‘what might occasionally happen in the 
case of badly or insufficiently arranged plant, in the way of 
accident. However, there is no danger now, or probably ever 
will be again, of alk cali prices being such as to tempt strangers 
to go into the Leblanc alkali manufacture! I shall, therefore, 
venture to place the simple manufacture of soda ash and 
caustic, as regards sanitation, on a par with soap making, and 
indeed, soap inanufacturers largely use both soda ash and solid 
caustic. 

Soda—or Alkali-Waste, and the Recovery of Sulphur there- 
from.—In older times, the alkali waste (an insoluble sulphide 


of calcium, mingled with a little carbonate of lime, cinders, 


etc.) was thrown. out upon waste land, and beaten ‘down as 
closely as possible. It thus gradually suffered an oxidation 
process, which resulted in the evolution of sulphuretted hy- 
drogen in the neighbourhood, which meant two things: the 
loss of the sulphur to the manufacturers, and a nuisance, in 
the shape of il odours, to the neighbourhood. However, I 
must deny that even this state of things affected appreciably 
the health of workpeople, for I can in this matter talk about 
my own health, after living and working for some ‘six years in 
the thick of the vapours of Runcorn and Widnes, i in Lancashire, 
and I simply say that my health was in every particular as 
good then as it is now that Iam living in Hampstead. I do 
not deny, however, that a stranger coming, say from Hamp- 
stead, and pitching his tent in Widnes or ‘Runcorn, or similar 
neighbourhoods, for the first time, would suffer some nausea, 
and thus encounter what is described as a general ‘ lowering of 
the system ;” but I do say, that after a short time people become 
inured, and get the nervous system, shall I say “ attuned,” to 
these odorous conditions. In this connection I will indeed add 
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my own personal confirmation to the statements of Mr. Cooper, 
of Widnes, Dr. Ballard, the Alkali Inspector, Dr. Robinson 
and Dr. Mouritz, of Runcorn, as given by Dr. J. T. Arlidge 
in his work on “ The Diseases of Occupation,” pages 497-498 ; 
that, except to workpeople already suffering from lung troubles, 
the vapours show no ill effects, not even in the intensification of 
maladies. However, a great revolution has been effected since 
then, in the introduction of a process for recovering the sulphur 
from alkali waste, known as the Chance-Claus process. By this 
process the waste is mixed with water, brought to the state of 
a cream, and then treated with aetomie acid gas from lime- 
kilns, so as to set free the sulphuretted hydrogen gas, which is 
subsequently half-burnt in an ingenious manner, a in an 
ingeniously contrived kiln, so that whereas in the ordinary way 
of burning in the air, HS +30 = H,0 + 8Qz, in this case 
H,5+ 0 “only gives H,O, and S is left, and this sulphur is 
then deposited in a sirable chamber, collected and sold or used 
as brimstone, or the H,S can be burnt, and the SO. passed 
into the sulphuric acid chamber, to make sulphuric acid or 
vitriol. | 

At first, however, nuisances were caused by the new process, 
which had not been thoroughly brought under control. In the 
Government Alkali Inspector’s Report of the year 1389, he 
confessed that “ While the public and the Inspectors under the 
Alkali Act may be congratulated on the partial removal of one 
source of nuisance by the application of the Chance-Claus 
process, unfortunately that process itself is liable to be the 
source of a similar evil.” 

This was for 1889, and since then, through the unflagging 
efforts of the manufacturers, notably of Mr. A. M. Chance, 
the inventor, and the friendly criticism of the Inspectors, so 
much improvement has been wrought, that in the last report 
of Mr. Fletcher, the Chief Inspector, dated 1893, he states: 
“* There was great difficulty, ‘at first,’ in preventing the escape of 
sulphuretted hydrogen, and for about six months before the 
minor difficulties were overcome, much nuisance was occasioned 
near the works. This is now, however, passed, and the presence 
of that noxious gas is no longer perceived. The points of danger 
are now well understood and carefully watched.” The last 
time I was in Widnes and was shown over a Chance-Claus 
plant there, I could perceive no odour of sulphuretted hydrogen 
whatever about it. If any friend from Widnes, or Runcorn, or 
St. Helens, be present, he may ask, “Then, why do we yet 
perceive occasionally odours of sulphuretted hydrogen on arriving 
at those towns”? I reply, those odours are from the old heaps 
of waste of years ago, in which the oxidation is not yet complete. 
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However, now we have reached the subject of sulphuretted 
hydrogen, let. me tell you something of the physiological results 
obtained by Dr. Lehmann, of Munich. He says (Arch. Hyg. 
14, 135), as the results of his experiments on the Toxic action 
of sulphuretted hydrogen, he concludes to set 0-7 to O°8 per 
million as the limit which must be drawn concerning an atmos- 
phere, the remaining for a few hours in which begins to threaten 
some danger of injury to health. An amount of 0:15 per 
million of air appears, even after many hours’ duration, not to 
effect such damage, but from 0:2 per million down to 0:15 is. 
sufficient after some hours, to produce unfavourable symptoms. 
To give you an idea what these figures mean, let me say that if 
you go now to Widnes or St. Helens, choose the most fragrant 
waste heap to be found, set up a tent upon it on a damp still 
day, when the fragrance i is greatest, and after closing the tent 
door you test the air of the enclosed space, you will not find any- 
thing approaching Lehmann’s minimum figure, viz., O15 > per 
million of sulphuretted hydrogen. Lehmann’s figures will no: 
doubt be very useful to Medical Officers and to our Inspectors 
of Works. 

Use or custom is said to be “second nature,” and I may tell 
you I have seen workmen cook a chop and boil up their tea by 
scooping a hole in the side of a waste heap partly on fire, until 
a red-hot portion was reached. The food was placed on a 
clean spade and the latter pushed into the hole and kept there 
till the chop was grilled and the tea boiled. The hole thus 
served as an oven, and spite of a slight odour of sulphurous acid 
and a tincture of sulphuretted hydrogen, chop and tea respec- 
tively, were at length eaten and drunk with appetite and relish.. 


SULPHUROUS ACID. 


This gaseous substance (sul phur dioxide, popularly known 
as “fumes of burning sulphur”) is principally employed for 
manufacturing sulphuric acid or vitrol. It is also used in 
bleaching wool, silk, and straw, and in the sulphite wood-pulp 
process. It is ‘produced in the purest condition by allowing 
sulphur to burn in the air in suitable kilns, the oxygen of the 
air supplied by a slow draught, combining with the sulphur 
during combustion to evolve sulphur dioxide. A cheaper source 
of this gas is iron pyrites, the bisulphide of iron, which easily 
parts with one-half of its sulphur, and at a red heat and in 
presence of the oxygen of a sufficient supply of air, with the 
final half as well, and leaving oxide of iron (ferric oxide). If 
the iron pyrites be of a cupreous nature, so much the better for 
the manufacturer, as the copper left with the oxide of iron is. 
easily extracted in a subsequent process by roasting the ground 
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ore with common salt at a dull red heat, and then lixiviating 
the cooled charge in vats, with water and dilute hydrochloric 
acid. The green copper liquors are treated with scrap iron in 
separate precipitating vats, when the iron dissolves and the 
copper is precipitated as a metallic powder to take its place. 

In making sulphuric acid, the kilns, whether brimstone kilns 
or pyrites lols are so arranged that their flame or hot gas 
passes through an additional kiln in which are cast-iron pots 
containing nitrate of soda, or Chili saltpetre, mixed with sul- 
phuric acid, which must be in slight excess. The heat causes 
nitric acid to be driven off, which the sulphuric acid has already 
set free from the nitrate of soda, and its vapours mingling with 
those of the sulphurous acid not only assist the oxygen of the 
air in oxidising this sulphurous acid to sulphuric acid or vitriol, 
but convert that oxidising process, otherwise a very slow one 
into a quicker, and also into a continuous process. Still the 
process is a comparatively slow one, and hence large spaces are 
required to accommodate such immense volumes of gas, and for 
this purpose large oblong chambers are built of light woodwork 

and lined internally with sheet lead, which dips into a bottom 
constructed like a huge dish of stronger sheet lead, so that the 
whole is something like a large tea-cup inverted in its saucer, 
but prevented by outer supports from resting its weight and 
mass quite on the bottom of that saucer, or like a huge oblong 
shaped gasometer which does not rise and sink, but is always as 
high up as possible. You will say, “yes, but ‘the gasometer 1s 
luted at the bottom in water.” I say, ‘just so,’ and the sides 
of the Vitriol chamber also dip into vitriol always present at a 
sufficient depth in the dished bottom so as to lute the bottom of 
the “curtain” of lead, as it is called. Just at the place where 
the sulphurous and nitrous acids enter the chamber, steam is also 
turned in. Inside those chambers a shower of rain is always 
falling upon the bottom and running down the sides, and that 
rain is sulphuric acid—it is a vitriolic shower. At the end of 
the chamber system is a leaden tower called the Gay Lussac 
Tower, the purpose of which is to catch and retain the costly 
nitrous fumes—-a red choking vapour which would certainly 
injure health, but which the manufacturer has no intention 
whatever of allowing to escape. Gay Lussac discovered that 
cold strong vitriol easily dissolves nitrous fumes (nitrogen 
trioxide), and from this discovery arose the device called the 
Gay Lussac Tower. It is packed with hard cokes, and down- 
wards from a cistern above, strong sulphuric acid trickles in all 
directions. This shower meets the ascending gases from the 
last of the system of sulphuric acid chambers, and absorbs all 


the nitrous fumes from them. Strong vitriol thus charged with 


Manufacture of 
sulphuric acid. 


Hygienic condi- 
tions. 


Dangers in 
cleaning cham- 
bers and Gay 
Lussac Towers. 


182 MANUFACTURE OF ALKALIS AND ACIDS. 


nitrous fumes really forms a compound called nitro-sulphonic 
acid, which is easily decomposed by water or dilute vitrol, 
especially if hot, the red nitrous fumes being set free for use 
over again. Nae this description, though incomplete, will 
suffice for my purpose. 

We have brought together in this remarkable process several 
acids and acid vapours, and so we will study their hygienic 
bearing on the workpeople together. Do not think that sul- 
phurie : acid is only made by the Leblane Alkali manufacturer, 
manure manufacturers, tar distillers, dye and colour makers, 
indeed all who want much sulphuric acid, often make it for 
themselves. 

The question to which I now hasten is this: Is the manu- 
facture of sulphuric acid injurious to the health of the work- 
men engaged? I answer without hesitation, “ Wo, tt is not.” 
It is not the object of the manufacturer to build expensive 
plant to generate gases and vapours, afterwards to be wasted 
by leakage into the air, a proceeding which, besides loss of 
money, would mean stoppage of his process by the Alkali 
Inspector, with a probable fine on a repetition; but it is his 
object to manufacture sulphuric acid, and so to confine and 
utilise to the utmost those noxious vapours engaged in its for- 
mation. The small quantities of sulphurous acid you may some- 
times smell in Vitriol works are distinctly not mjurious; that 
I say after a twelve years’ experience in such factories. But 
there are special occasions, which however only rarely occur, 
when great care is necessary, and when the men perhaps need 
some authoritative protection from their own ignorance and 
often downright obstinacy. Such occasions are the cleaning 
out of the chambers, or of a Gay Lussac Tower. 

Let me say, at once, that when accidents occur through 
inspiring too much of the gases left in a chamber or a Gay 
Lussac Tower, to be cleaned out, the jirst cause is generally 
attributable to men entering too soon. But the sebone cause 1s 
not usually the sulphurous acid vapours present, but the residual 
nitrous fumes, and I think I cannot do better than direct 
attention to this fact. There is a number of noxious gases, all 
of which, if not too largely admixed with air, at once make 
you aware of the peril of your position in respiring them by 
certain unpleasant symptoms, but nitrous fumes form a notable 
and an insidious exception. Hence, even in the admirable book 
of Dr. Arlidge, I notice that the occasional accidents occurring 
on cleaning out the chambers, are evidently attributed to the 
sulphurous acid present. No doubt as to odour, the sulphurous 
acid completely masks the much smaller quantities of nitrous 
gases, but there lies the danger. | 
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To convince you, in the first instance, that sulphurous fumes, 
of course in very small proportion, are by no means so imadiaus 
or injurious as they have sometimes been represented, I would 
merely remind you that in times of cholera and other epidemics, 
you may expect, if need be, to be disinfected with burning 
sulphur fumes, which are sulphurous acid, and that sulphurous 
acid ina liquid form, and in the form of bisulphites, forms a 
most valuable antiseptic and disinfectant. But I will give you 
also the results of the experiments of German investigators, 
and especially of Ogata. Ogata, with several others, found 
that 0°5 to 0:7 parts of sulphurous acid, per 1000 of air, act 
seriously upon small animals, such as rabbits and guinea-pigs, 


in two hours inducing incipient destruction of the cornea, 
bleeding of the lungs, emphysema (distension of tissues with 
gases), &e., 2 to 3 per cent. sufficing to kill the animals in a 
few hours. Lehmann draws attention to the fact that Hirt’s 
figures for sulphurous acid are 150 to 200 times higher than 
these, and since Hirt is an authority known in England as 
well as Germany, I beg to warn sanitarians that, whilst symp- 
tomatically Hirt is no dealt correct, Lehmann Maks that most 
of his figures are terribly in excess of the truth. 

This ‘simply means that a totally irrespirable atmosphere 1s 
sometimes put down by Hirt as one that a man might safely pass 
a day in! But an atmosphere anywhere in a sulphuric acid 
works, which contains 0°5 part per 1,000 of SO4,, could never 
be found under normal circumstances. 

It may be interesting to know that the atmosphere of the 
Metropolitan Underground Railway tunnel at Gower Street is 
sufficiently charged with sulphurous acid to make that tunnel act 


something like a sulphuric acid chamber. Droppings from the 


roof which taste acid are continually falling on to the platform, 
which is whitened and corroded by the weak vitriol, which these 
droppings certainly consist of. If you ask me as to injury to 
health caused by such an atmosphere, I say at once I don’t 
believe there is the slightest, except in the case of delicate or 
diseased lungs. I don’t ener what escape there is from the 
conclusion that that tunnel is efficiently and cheaply disinfected 
against cholera and influenza, though I certainly deprecate the 
presence of the solid particles of carbon of the smoke and any 
carbonic oxide of the fuel gases. 

But I spoke of the insidious nature of the mixed sulphurous 
acid and nitrous vapours of the Vitriol Chambers and Gay Lus- 
sac Tower. This character is almost entirely due to the nitrous 
vapours. In the Chemische Industrie, 1889, p. 317, there is 
reference to a workman who died after cleaning out a Chamber 
through the nitrous fumes, but a post-mortem proved that he had 
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a very diseased heart. A case is also given in the Chem. Jnd., 
1892, p. 284, of the death of a man who had assisted in cleaning 
out a Gay Lussac Tower in which stoppages of draught had 
occurred. Although the tower had been, as was thought, 
thoroughly freed from acid and nitrous vapours by washing out 
with hot water, running down soda solutions and several days’ 
airing, and the workmen, previous to their descent into the 
tower, had bound wet sponges over their mouths to act as respi- 
rators, nevertheless, one of the men, known as a sickly and weak 
man, was soon so affected by the dilute nitrous vapours, that 
after walking about a mile of his journey home he could go no 
further, and he died before the following morning. Yet the 
other workmen of stronger build had worked for hours in the 
same atmosphere without apparently any injury whatever. In 
such cases it is recommended that special respirators should be 
furnished, with tubes, and a supply of air from outside. The 
best form of respirator for such a purpose as recommended by 
German authorities is that of Konig, known as the Patent 
Respiration Apparatus, to be obtained ‘from Gustav IXleemann, 
Engineer, of Hamburg. 

Nitrous fumes form an insidiously noxious gas, and I must 
explain what this means. If a workman, or even a chemist, 
unaccustomed to its mode of action, try to judge of the influence 
of air mixed with a small proportion of it upon their respiratory 
organs, by closely observing how they feel whilst respiring such 
atmosphere for a short time, they may find themselves woefully 
deceived. To put it briefly, one of the pr incipal symptoms, and 
that most characteristic of nitrous fumes, is the peculiarly 
deferred but alarming dyspnea that after a time sets in. But 
it is dyspnea of a special order, for whilst the inspirations are 
comparatively unimpeded, the expirations become more and 
more difficult and painful. | 

You will be astonished when I tell you however that the 

vapours of nitric acid, like those of hydrochloric and sulphurous 
acid, are not to be compared with those of nitrogen trioxide 
(red nitrous fumes) for danger, nor is that danger to be found 
except very seldom in either ‘alkali works or nitric acid factories. 
There is a case given in a German report from the Chem. Ind. 
1892, p. 283, and it is typical of perhaps the only kind of serious 
occurrence in our modern nitric acid works. A workman who 
had the job of fillmg a pressure-cistern in the open air with 
an acid for nitrations, upset the vessel he was carrying, and 
apparently fearing a severe reprimand, he endeavoured to 
remove the spilled acid by washing it away with water, without 
saying anything about the mishap. He trusted that the va- 
pours in the open air would become so quickly diffused as to 
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become uninjurious. Such an acid would, however, generate 
volumes of nitrous fumes in contact with all organic matter it 
came in contact with. The man died in nineteen days after, 
from the effect of the fumes. For this class of work and such 
emergencies, that factory had respirators for the men, but what 
could a firm do in such a case as this? 

Before leaving the subject of Sulphuric acid manufacture and 
going on to Nitri ic acid manufacture, towards which I have been 
steadily advancing, let me say a word about the Vitriol chamber 
plumber. Dr. Arlidge i in his work, page 463, says, “The evils 
of lead are more sever rely felt by the plumbers, who find constant 
work in making and repairing pipes, funnels, and chambers, and 
are exposed to the fumes of the solder they use as well as to the 
metallic lead itself.” But the use of soft solder for cementing 
sheet lead is out of date, and plumbers now always use strips of 
soft lead, which metal is used with a blow-pipe flame, some- 
what as sealing-wax is in sealing a parcel. I do certainly not 
believe the plumbers suffer so much from lead fumes, for they 
need no such high temperature for their process as would cause 
appreciable lead fume, but they will use in their hydrogen gas- 
generators exceedingly impure spelter, and impure sulphuric 
acid, and both of these containing arsenic, they thus obtain 
hydrogen i in their blow-pipe apparatus, containing considerable 
quantities of arseniuretted hydrogen, which must be j injurious. 
J have myself pointed the false economy of this to them, but 
plumbers are rather difficult persons to convince of the errors 
of their ways. 

In conclusion of this subject of sulphuric acid manufacture 
I have just learnt that the German Government has issued 
certain directions or prescriptions with respect to the discharge 
or clearance out of the packing of Gay Lussac Towers in 
sulphuric acid works in Germany. The document is headed, 
“* Besondere Unfallverhitungsvorschriften fiir das Auspacken von 
Gay Lussae Thiirmen.” These directions are recognised and 
passed by the Imperial Insurance Office, and were “printed in 
the Reichsanzeiger, of 27th November last. Let me say that 
the German Chemical Industries are represented in Berlin by 
special committees, and I understand that any regulations 
proposed by the Imperial Government are submitted to these 
committees before being passed, and once passed they have to 
be adhered to. Thus the manufacturers practically control, to 
a great extent, and under a wise Government supervision, See 
own affairs, and those matters relating to the health of their 
workpeople. I will now give you the recent German rules with 
regard to the Gay Lussac Towers. 
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A. PRECAUTIONS AND DIRECTIONS FOR THE EMPLOYER 
OF LABOUR. 


1. Before beginning to clear out the towers (Gay Lussac), 
which must only be done under supervision, every connection 
of the Gay Lussac Column with the chambers and other 
apparatus, must be cut off. 

2. The Gay Lussac Tower still connected either directly 
with the chimney, or indirectly through the medium of an 
intervening Gay Lnewae Tower, so that the through-draught is 
maintained, is now washed out, first with sulphuric acid and 
then with water or steam, until the exit washings only show a 
specific gravity of 3 ° Baumé. 

3. After this washing-out, the connection with any inter- 
vening Gay Lussac and the chimney must be cut off, and the 
Gay Lussac to be cleared out must be closed up oas-tight. 
rh, where it is possible, a connection of the Gay Lussac with 
a chimney or a mechanical ventilator is made, and is maintained 
throughout the operation of clearing. If the tower is to be 
emptied from below, then exhaustion. from above, with closed 
cover, is to be effected; if from above by descent into the 
tower, then exhaustion from below must take place. In the 
latter case the cover of the tower must be removed. If exhaus- 
tion be impossible, the cover should be removed and one large 
hole should be made below. Only after the tower is sufficiently 
freed from noxious gases should the clearing out of the packing 
materials commence. 

4. Towers packed with coke, or similar material, should be 
cleared out from the outside. In the case of high towers, or 
towers with several internal arches, arched supports, or gratings, 
several holes at various altitudes in vertical line from above 
downwards, should be made following the progress of the work, 
or the emptying process is to be effected step by step (‘ etagen- 
weise”’). Stone, or such like packings, are to be remov ed by 
the workmen by passing them out by hand, or hoisting them 
out by suitable winding-gear. All the packing material is at 
once to be carried out of the building, ze. out of the neigh- 
bourhood of the Gay Lussac Tower. The workmen should, 
according to necessity, or, at all events, expressed desire, be a 
once absolved from fur cites continuamme in the work. 

). The workmen should be suppled with good mouth sponges 
(as respirators), respirators, and proper coverings for their 
hands, such as india rubber gloves, hand wraps, &e. 

6. Before getting out the “maid accumulated at the bottom of 
the Gay Lanasae! water should again be caused to play upon it 
and be stirred well up amongst. it from outside. If nitrous 
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fumes arise, the liquid must be removed from outside, and the 
stirring up with water continued. 

7. Workmen known to be affected with lung or heart affec- 
tions, ought not to be employed in any of this clearing-out 
process. 

8. Every manufacturer is directed to make known these 
“Measures of precaution against Accidents” (Un falluerhiitungs- 
vorschriften), by a printed notice set up ina suitable place in 
the factory. Besides this, these precautions must be impressed 
upon the workmen, and the dangers of the work be made clear 
to them, before they commence operations. 


B. PRECAUTIONS AND DIRECTIONS FOR THE WORKMEN. 


9. If, during the clearing out process by entering the tower 
Ss y 
from pore. and thus operating, nitrous vapours in lars e 
P 2; I 
quantity are generated, the workman must at once leave the 
~ tower and ac Deane his overseer or superior with the fact. 
q 

10. Workmen affected in heart or lungs, who are employed 
for cleaning out Gay Lussac Towers, are bound to communicate 
such fact to their overseer. 


C. 


11. Here follow a few penalties, the proceeds of which go to 
the Workmen’s Sick Fund, in case of disregard of the Tules 
prescribed as above. A member of the Society has to pay 
double subscriptions for his omission, whilst an insured person 
pays, for each offence, some penalty not exceeding 6 M (six 
shillings). 

As [ have already said, during all my entire connection with 
alkali and sulphuric works, I do not remember a single fatal 
accident in clearing out chambers or Gay Lussac Towers, 
through inhalation of nitrous fumes. We must also observe 
that all the men in Germany, workmen and others, are soldiers, 
and the workmen class are those who will have a lively recollec- 
tion of the ** Unter officer,” or otherwise of the stringent military 
discipline conveyed in that single word, unquestioning instant 
obedience demanded, &c., &e., and it may be that such workmen 
have been ordered heretofore to clean towers and chambers 
by foremen still mindful of the office of Unterofjizier, and the 
men without word or question, have exposed themselves to the 
gravest perils, which in English factories could not thus happen. 

Nevertheless, the precautions mentioned are good, and what 
of good there is in them [ am convinced our friends, the British 
Acid makers, will at once recognise. So far as I recollect, the 
vital portions of these regulations are already observed in this 
country. 
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Nitric Acid: Manufacture and Uses.—It is not seldom the 
case in the chemical industries that whilst sanitary difficulties 
or dangers do not specially arise in connection with the manu- 
facture of a particular chemical, they may arise subsequently in 
the use of it. Nitric acid may be placed in this category. 

The reason is not difficult to find. (1) The particular sub- 
stance to be made must be condensed, restrained from escape 
in any form, for it has to be turned as money, and all skill 
and delicacies of appliance are, as it were, concentrated upon 
this object, and so too a maximum of experience is gained. 
(2) Then, the modes of application by users of the substance 
will mostly entirely differ from those of its preparation; and 
(3) in the application, the substance may be chemically decom- 
posed, and then give rise to decomposition-products—which we 
designate by-products—that may be more noxious than the 
original substance used. 

After a good deal of thought on the subject I have come to 
the conclusion that it may be ver y hard both upon the manu- 
facturers and the men, to use one term, such as ‘* Nowious gases 
or vapours” indiscriminately for all irrespirable gases; for 
whilst the accidental inhalation of a certain amount of one 
gas or vapour, A, may produce symptoms which are transient, 
or which will at once serve as a direct evidence to the person 
affected, of its dangerous character, another gas or vapour, DB, 
may not do so, but induce slighter symptoms at first, which 
become aggravated later on, even when the arena of mischief 
has been abandoned for some time; whilst a third gas, C, 
may speedily induce narcotic symptoms, like the gas from 
the old sulphate of ammonia plant. Thus I should be inclined 
to separate such vapours and gases hygienically, and classify 
them as 

Group 1.—Non-irritant irrespirable gases, such as nitrogen 
and carbonic acid. 

GROUP 2.—Irritant nowious gases, such as hydrochloric acid, 
sulphurous acid, nitric acid, ammonia, chlorine, bromine and 
iodine vapours. 

Group 3.—Insidious irritant novious gases, such as nitrous 
acid (nitrous fumes). 

Group 4.—Insidious non-irritant noxious gases, such as bisul- 
phide of carbon, carbonic oxide, and sulphuretted hydrogen. 

I should thus consider group 2 as the least dangerous, since 
giving immediate and adequate warning to the senses ; oil 
eroups 3 and 4 are the most dangerous, as most immediately 
deceptive to the senses. 

I shall say little about the nitric acid manufacture. In 
order to make a comfortable profit the manufacturer must 
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condense the vapours, and not lose them to the detriment both 
of himself and his workmen. The older cylinder plant, as 
formerly worked, presented most danger of slight escapes in the 
preliminary mixing stage of the nitrate of soda and sulphuric 
acid, but very little of such danger is presented in the perfect 
apparatus now set up, and connected with excellent modern 
condensing arrangements. I have recently visited a factory 
where an admirable continuous process is at work for making 
nitric acid, and I should like to make as clear to you as mere 
words can do, what this apparatus and process are like, and the 
advantage of continuous working when possible. The apparatus 
and process are the device of Mr. Manning Prentice, of Stow- 
market, and he kindly showed them to me in full operation, 
and answered all my questions. The older and well-known 
nitric acid cylinders require opening and closing, and charging 
with materials, and discharging of the crude bisulphate of soda, 
and though with care, and with such admirable modern improve- 
ments, as, for example, the Guttmann apparatus with Lunge 
Rohrmann condensor, or similar plant, most perfect condensa- 
tion may be effected, yet a continuous process (always supposing 
equivalent economy), with continuous automatic feeding-in of 
materials (nitre and sulphuric acid), continuous mechanical 
firing, with a constant and even evolution of acid vapours and 
acid, and continuous and steady out-flow of liquid residual 
bisulphate of soda, must always from the hygienic point of view 
be considered the most advantageous. The drawing annexed 
will illustrate the apparatus of Mr. Prentice, with its agitated 
charging funnel (a), delivering in a thin stream at (b) the 
powdered nitre into a smaller lead funnel (c), which leads direct 
into a mixing chamber, and thence into the still. Another 
funnel (d) receives a constantly flowing and thin stream of 
sulphuric acid, which only meets the nitre inside the small 
mixing chamber, and under cover of the still. The mixture 
constantly generating nitric acid vapours in the hot still, flows 
on in zig-zag fashion from one compartment of the still ‘to the 


other, towards the fire, and so that mixture becomes contin- 


ually hotter. As it reaches the fire-end of the apparatus it 
consequently contains continually less and less nitric acid, and 
the residue on emerging at (s) is bisulphate of soda. From 
the first compartment, with its outlet (e), a weaker nitric acid 
is obtained than that obtained at further outlets (f and g.) 
These outlets are connected with separate condensing pipes, 


and furnish very constant acids; the less condensable fumes. 


pass to a small Gay Lussac coke tower, where they are absorbed 


by a down-flowing spray of strong sulphuric acid. The fire- 


place is an ingenious one; such, that by a well regulated 
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draught and mechanical stoking arrangement, as nearly as 
possible a constant heat is maintained. The whole apparatus 
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is under cover, and the little fume I could perceive, only came 
from the receiver, containing the manufactured acid, ready to 
be drawn off. 
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In a nitric acid works, as my friend Dr. C. Otto Weber says, Nitric acia 
“The workpeople may be exposed to the vapours of nitric Ao 
and nitrous acid. To the former by escapes or accidents, to 
the latter by accident. Nitric acid vapours form an irritant 
noxious gas, which gives immediate and full warning to the 
senses, aid so I do not regard it under normal working condi- 
tions as dangerous, but ieee acid is both insidious and dele- 
terious. Itisa red gas, and its fumes are always abundantly 
generated when Hae ae comes in contact with organic 
substances through some accident. ‘Take the usual case ina 


oD ° . 
nitric acid works. A man breaks a glass carboy of nitric acid, Accidents in ni- 


which escapes into the straw of the hamper in which it is mati 
packed.” Volumes of nitrous fumes escape around. The work- ous fumes. 
man can easily beat a retreat, but not unfrequently, though 
against the rule, he may desire to hide the consequences of 
carelessness, and remain on the spot endeavouri ing to sweep up 
the spilled ‘stuff. His lungs and life in such a case are in 
immediate peril, and I will try to explain how. The smell of 
the fumes is disagreeable rather than pungent. A slight 
choking sensation ensues on inspiring the mixed air and fumes, 
with a decided fit of dyspnoea if a little strong gas assail ae 
nostrils. However, for a time the man gets over Eh symp- 
toms by running away and breathing a little fresh air. After, 
say a quarter- -of-an- hour, during which slight dyspnoea and 
tightness in the chest are felt, accompanied. “with nausea, new 
and alarming symptoms set in, of which f can speak from 
personal experience. ‘These are as if a valve had been intro- 
duced into the throat, allowing tolerably free though spasmodic 
inspirations of air, but gradually closmg age inst. expirations. 
This at length becomes very alarming, and if. presence of mind 
be lost may lead to violent coughing, and then vomiting, 
accompanied by swelling of the body. Blood may even be 
vomited in such cases. Such accidents as these, I may say, 
place the masters in almost the same peril as the men. But 
in processes where nitric acid is used for oxidising purposes, 
unless special draught and condensing arrangements are fixed 
up, the men are undoubtedly exposed to much 4 peril. 

Of course the accident of breaking a nitric acid carboy may 
occur not only in a nitric acid works, but also in the other 
factories where such acid is conveyed. In such other factories Oxidation ana 
this acid is mostly used for oxidations, and in these, nitrous mee ee heir 
fumes are liberally disengaged. Examples of them are, the dangers, 
manufacture of the so-called “nitrate of iron liquor,” of shane 
chloride, in the oxidation of “ white paste” (ferrous-ferrocyanide) 
into prussian blue, in the manufacture of all nitro compounds, 
&c. A manufacturer informs me that in some small works at 
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the present time only insufficient means exist for the removal and 
condensation of this dangerous gas, and that he recollects 
several cases in which inhalation of strong nitrous gas by work- 
men led immediately to fatal results. In two other cases the 
men succumbed on pneumonia supervening. 

Nevertheless, let me say here that I have known many cases 
in which I greatly sympathise with the small manufacturer, who 
starts with the most humane intentions towards his employés, and 
necessarily must exert great economy to make a profit. He is 
often put to ridiculous and unnecessary expense by a certain 
class of inspectors of machinery and apparatus, who in very 
ignorance insist on vexatious and trivial, but costly, alterations 
of the plant and so squander the man’s money fruitlessly, and 
leave him unable to effect for the time additions which might 
creatly improve the sanitary conditions of working for his men. 
The manufacturer would hail with delight a substitution of the 
visits of the inspector who is a scientific man, such as, e.g., the 
inspectors under the Alkali Act, but they are very averse to 
those of the ignorant and unsympathetic faddist, who merely 
worships his own petty authority. 

In large works where nitrous fumes are given off in more or 
less continuous processes, the recovery of this gas, by means of 
a smaller or larger Gay Lussac Tower, is a matter of economic 
importance. Dr. ©. Otto Weber informs me of a curious fact 
which he has observed. It is this. Although nitrous gas has 
such a deleterious action upon living organisms, plants and trees 
are remarkably indifferent to it. I may F remand you too that in 
the case of hydrochloric acid vapours, the sensitiveness lies just 
in the inverse direction, minute quantities stripping the trees 
and killing plants, whilst animals with a little practice can 
breathe moderate quantities of it. We have thus an inverse 
sensitiveness to the two gases in plants and animals. Dr. Weber 
tells me that he recollects that a “ nitre shed ” in Silesia (Verein 
chemischer Fabriken) was surrounded with a remarkably fine 
set of trees. In the shed mentioned the manufacture of -nitrate 
of iron liquor was carried on, and frequently red clouds of 
nitrous fumes escaped and spread right amongst the trees, but 
only one of these, which almost overhung the short chimney 
through which the vapours passed, showed a few branchlets 
bare of leaves. The remainder of the tree, with all the others, 
exhibited not the slightest sign of injury, although this factory 
had been at work for sixty years. 

Dr. Weber says of the manufacture of nitric acid itself, 
“ Nitric acid vapours very seldom escape into the atmosphere of 
the factory.” He only knew of such an occurrence when one 
of the claw tubes from the muftle to the condensing plant 
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had become fractured. He confirms my statement as to the 
perfection of the best modern plant. He says, “Such escapes 
very rarely occur now, owing to the very superior quality of the 
earthenware tubing for condensers now produced. But at one 
time such accidents were very common, and the heavy vapours 
of nitric acid quickly filling the room at once acted upon the 
respiratory organs of those present, and compelled them to beat 
a hasty retreat. The symptoms produced after an inhalation 
of the dilute vapours were quite similar to those produced by 
hydrochloric or sulphurous acid. Only when a workman exposes 
himself repeatedly to these vapours as, for example, in the 
attempt to draw the fire from the furnace after rupture of a 
tube, a severe affection of the respiratory organs can occur, no 
doubt as with hydrochloric acid and chlorine. At the present 
time, the stoke-holes of nitre furnaces are mostly so arranged 
as to be inaccessible to any vapours caused in the working of 
the process, either incidental to it or purely accidental.” Dr. 
Weber adds, “ As far as vapours are concerned in the nitric acid 
manufacture, I have no hesitation in saying that it is not so 
much nitric acid as nitrous acid fumes that have to be guarded 
against.” However, in manipulating liquid nitric acid, es- vaseline, to pro 
pecially the new workmen, need to be ‘informed of its instantly tect skin ia 
destructive action on the skin, burns and ulcers being formed. 
These wounds heal slowly and often cause much suffering if at 
all severe. It is greatly to be recommended as a safeguard 
against such burns and corrosions that a moderate supply of 
vaseline be allowed to the men, so that they may keep their 
hands well greased. Vaseline is inert to nitric acid and resistant 
to liquids, but the mistake should not be made of substituting 
animal or vegetable greases, which are attacked by this acid. 
Dr. Weber remembers that the attempt was once made in 
Austria to replace the fragile glass carboys, used for the con- 
veyance of nitric acid, by strong earthenware jars. The dangers 
of breakage were thus greatly diminished and the railway 
companies willingly carried the acid packed in these vessels at 
reduced rates of freightage. However, the weight of the jars 
was SO excessive In comparison to their capacity, that in spite 
of the reduced rates, the carriage in such stoneware proved 
too costly. 

Hydrochloric Acid.—Hydrochloric acid is to-day the most Hydrochloric 
valuable product of the alkali manufacturer by the Leblanc *“ 
process, though at one time it was a most troublesome by- 
product. It represents the sole advantage at the present time 
which the Leblanc process possesses over the ammonia soda 
process, for it is the source of the valuable chlorine gas, which 
duly combined with lime and oxygen, gives bleaching powder 


N 


Hydrochloric 
acid gas an 
appetiser. 


194 MANUFACTURE OF ALKALIS AND ACIDS. 


or chloride of lime of commerce, used both for bleaching 
purposes and for disinfection. The first step of the Leblanc 
process consists in the treatment of common salt with sulphuric 
acid in cast-iron pans or pots connected with long blind- 
furnaces. Over the pots, dome-shaped arches are built sur- 
mounted with a short shaft soon turning at right angles in the 
direction of tall flag towers, packed with hard cokes, and down 
which water is kept trickling. From the short shaft over the 
salt-cake pot, a line of earthenware pipes proceeds and enters 
at the foot of the flag towers, first as a rule dipping into flag 
cooling cisterns. The gas from the furnace into which the 
half decomposed salt is pushed from the pot by the workman, 
is led into the towers by another line of pipes. In these towers 

a solution of the hydrochloric acid gas from the pots and fur- 
naces is produced, that gas being very soluble in cold water. 
Thus, liquid hydrochloric acid is formed. 

Gaseous hydrochloric acid is also produced in the Hargreaves’ 
process, by passing sulphurous acid gas (sulphur dioxide) along 
with air over heated cakes of common salt, whereby these cakes 
are converted im sttu into sodium sulphate, and hydrochloric acid 
gas escapes and passes on to the flag condensing towers to form 
liquid hydrochloric acid. The vapours of hydr ochloric acid in any- 
thing approaching the concentrated form are corrosive and very 
irritating to the mucous surfaces and respiratory passages, more 
concentrated still they are quite irrespirable. In minute quan- 
tities in the air, though very destructive to vegetation, I must 
entirely dispute the statements so often made, that this gas 
(except in the presence of already existing lung disease), is 
injurious to health. In my own case I have invariably found 
as the principal effect, a wonderful whetting of the appetite for 
food. Of course minute quantities of free hydrochloric acid 
occur in the gastric juice, but whether there is any connection 
here I cannot say. Nevertheless, the fact remains. 

Whilst resident in Manchester I used to visit with my classes 
in Chemical Technology, year by year, the Alkali Works of 
Widnes and its neighbourhood, and I observed invariably, after 
consulting the students who accompanied me, that the con- 
census of opinion was that the appetite was greatly increased. 
Pictures have also been drawn of the woes of the salt-cake 
men exposed to the vapours of hydrochloric acid, or as it is 
called, “ salt-cake gas.” These are mostly exceedingly over- 
drawn. For sore finger-tips and exposed parts, vaseline should 
be used, or rather, the parts should have been protected with 
vaseline, which is inert to hydrochloric acid gas. Whilst I have 
observed no cases such as have been pictured, I will tell you what 
I have seen, for years together, practised in aes Lancashire and 
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Cheshire Alkali Works: Women of the poorer classes, and even 
of the tradesman class, used to bring their infants troubled 
with whooping-cough, sometimes called « chin-cough ” in the 
north, and beg to be allowed to carry them into the salt-cake 
sheds when the charges were being drawn. The inhalation of 
small quantities of hydrochloric gas was regarded as a specific 
against whooping-cough. If absolutely no result followed such 
administrations, or if the complaint became on the contrary 
ageravated, it is not likely such a practice would be continued 
from year to year; but I have been assured by parents that the 
beneficial results were most marked. Certain it is that women 
accompanied by small children, and often carrying infants in 
their arms, regularly bring their husbands’ afternoon meals 
into the salt-cake and black ash sheds, and usually wait until 
the meals are over before returning, regardless of the vapours 
issuing from iron barrows full of freshly drawn salt-cake, or 

being filled with the material drawn from the furnace. Of 

course, they take care to keep to the off-side of acid vapour. 

The men themselves, when drawing the charges, are well ban- 

daged around the mouth and neck. I like the German plan of 

using as a rough respirator a piece of damp sponge bound over 

the mouth, and I would recommend it for a trial. 

I have already pointed out the sanitary advantages of con- Continuous hy- 

tinuous and almost automatic processes and apparatus for the processes. 
preparation of ammonia and nitric acid, and also that, as such 
improvements are made, the profit to the manufacturer and the 
comfort to the workmen increase pari passu. You will natu- 
rally ask if there are similar methods for making hydrochloric 
acid, I at once reply, Yes; certainly there are. “There are the 
Jones & Walsh and the Mactear revolving furnaces, in which 
salt is continually charged in through a hopper in one place, 
vitriol run in through a pipe, and agitation caused by either 
revolving scrapers, or a revolving bed with fixed scrapers. 
Whilst salt-cake (sulphate of soda) is continually discharged 
at its proper outlet, hydrochloric acid continually escapes and 
is drawn by the chimney draught to the flag towers for con- 
densation, to form liquid hydrochloric acid. But the most 
beautiful and sanitary process to this end is that of Hargreaves, 
a fine plant for which, is at work a tthe factory of the Alkali 
Union, Ltd., known as the British Alkali Works, in Widnes, 
which is carried on on such a gigantic scale, A worked in 
such gradual detail, as to constitute a veritable continuous 
process, though in its details it is intermittent. 

Let us now hear the results of Dr. Lehmann’s physiological Physiological 
experiments with hydrochloric acid gas. But here, at the Fouts pei ar pate 


set, I must again quote Lehmann on Hirt’s researches, and the 
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figures he adduces for what he considers permissible quantities, 
or r insignificant quantities of such gases as ammonia, sulphurous 
acid, and now hydrochloric acid. Says Lehmann, “ Woe to 
the workmen! who should be in a works in which such 
quantities of those gases contaminated the air.” I lay stress 
on this matter—firstly, because many of our medical men, 
physiologists and sanitarians, in this country have quoted Hirt, 
and seem to rely on his statements, mostly correct as to 
symptoms, but wrong as to figures ; secondly, because I recog- 
nise a great possible » wrong done to our manufacturers if those 
figures be relied on, in ‘Jeading physiologists and others to 
pronouncements on the characters and sanitary properties of 
these gases in air, that may be extremely wide of the mark, 
and, thirdly, I could conceive it possible that, relying on those 
fioures, some might quote them as indicating that’ our Govern- 
ment Alkali Inspectors were unnecessarily severe and stringent 
in the low figures and high efficiency ‘of condensation they 
insist upon. ‘Lehmann finds the effect upon the lungs and 
respiratory apparatus in the case of hydrochloric acid gas, and 
of ammonia so similar, that he considers them together. So 
thoroughly has he made his experiments, that not content with 
torturing to death a number of cats and guinea-pigs, that he 
might post mortem examine their lungs, &c., he subsequently 
operated upon himself and a friend. Of course he and his 
friend spared their own lives ! 

As Lehmann was unwell, the experiments on himself were 
scarcely useful, but those with the friend, a strong man of 
thirty years of age, are valuable. With air, in a close chamber, 
containing 0°05 per 1000 of hydrochloric acid gas, symptoms of 
irritation ‘to the larynx and nostrils were experienced, causin 
continual sneezing; instinctively breathing was effected through 
the nostrils alone, and by means of small and_ superficial 
draughts of the acidified air. Gradually, a certain degree of 
smarting at the chest was felt, and some hoarseness ; also there 
arose a certain choking sensation in the throat. No acid taste 
could be perceived, and no smarting of the eyes. The man, a 
stranger to such fumes, declared that to work in such an air- 
space would be intolerable, and begged, after twelve minutes, 
to be let out. 

After more experiments on himself and others, Dr. Lehmann 
states that he thoroughly believes that people of sound lungs, 
after a certain degree of practice, may become accustomed to 
breathing small quantities of hydrochloric acid, even stronger 
doses than that mentioned above, without any too great diffi- 
culty or danger; but that the limits for any ‘considerable stay 
in such atmospheres ought to be drawn at 0:1 as minimum or 
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confess, I should like to see him try for five minutes! 

The appearance of the lungs of the animals experimented on, 
that had inhaled considerable quantities of ammonia and hydro- 
chloric acid gas, Lehmann describes as almost exactly resembling 
those of such animals as horses and dogs that have been found 
in stables which have taken fire accidently, the animals having 
been choked to death with smoke and empyreumatic vapours. 


CHLORINE Gas. 


This gas is prepared for the manufacture of bleaching pow- 
der (chloride of lime) or for the manufacture of bleaching Tiquor, 
which might be termed bleaching powder solution, by subjecting 
hydrochloric acid to the action of such an oxidising agent as 
manganese per oxide, or as in the Deacon process to the action of 
the oxygen of the air under special conditions. The hydrogen 
of the hydrochloric acid is thus separated to form water whilst 
chlorine remains as a greenish yellow heavy gas of peculiar 
odour which is greedily ‘absorbed by slaked lime, milk of lime, 
or alkaline solutions. On the large scale, hydr cement acid is run 
into stills made of flag-stone containing manganese peroxide, or 
if manganese mud be employed as recovered by the Weldon pro- 
cess, this is run gradually into hydrochloric acid contained in 
these stills, which are suitably heated with steam. The chlorine 
gas generated, passes through short removable arms of stone- 
ware or lead to a gas-main which conveys the gas to leaden 
chambers resembling small vitriol chambers, sometimes set on 
the ground, sometimes mounted on pillars. 1s the latter case 
the finished bleaching powder can be more safely, quickly and 
comfortably shovelled through suitable openings in the floor 
into the powder casks placed below the chambers. These 
chambers are supplied with windows, one on each side, and by 
looking through from one to the other, little more than traces 
of chlorine can be distinguished by the colour communicated 
to such a thickness of air. Chlorine is an irritant noxious gas, 
and its odour is very characteristic. It is more choking than 
hydrochloric acid gas, and more difficult to get rid of from the 
respiratory apparatus when inhaled, for it is not so soluble in 
aaueous liquids, and hence, in the salivatic and mucous dis- 
charges the flow of which it excites. Nevertheless it is a gas to 
some extent soluble in water, and the solution in contact with 
air and light, rapidly becomes changed into one of hydrochloric 
acid. So great is the affinity of chlorine gas for fresh slaked 
lime, arranged as it is in ridges resembling a ploughed field, so 
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as to give increased surface, that advantage is taken of this fact, 
to clear a finished chamber of residual gas, , by simply connecting 
it by a light leaden movable pipe with a neighbouri ing chamber 
containing fresh lime, and leaving an oe or opening in the 
finished chamber. The attraction for the chlorine by the fresh 
lime soon sets up a draught, and fresh air is drawn in at the 
openings of the finished chamber and thus it becomes ventilated. 

Before 1886 a bleaching-powder man going to a chamber, 
and judging as to the complete absorption of the chlorine gas 
by a mere rule-of-thumb process, would proceed to open it, not 
unfrequently to find the gas only partially absorbed, sometimes 
still with a content of 100 grains of chlorine per aub. ik: often 
with 15 or 18 grains of chlorine. The result of finding such a 
choking atmosphere was a rapid retreat for fresh air. Such 
rule-of-thumb or guess-work process was often due to negli- 
gence in keeping the class windows or “sights” clean. Now, 
.€. since 1886, these errors are prevented (except of course in 
cases of sheer wilfulness) by a rule made obligatory by the 
General Inspector in 1886-87, viz., that no doors shall be 
opened until, by a suitable test, the internal atmosphere is found 
to contain something below 5 grains of chlorine per cub. ft. 
The amount I understand that is usually kept to is 1 grain per 
cubic foot. A simple automatic test is provided for this pur- 
pose. To show how willing the alkali manufacturers are to 
meet the Inspector in any devices for the sake of the health and 
comfort of the workers, let me mention that Mr. Brock (the 
Chairman of the Alkali Union) himself introduced an additional 
rule and a process for more quickly removing the chlorine, viz., 
by a final diffusion of lime-dust through the chamber space. 
As it settles, this dust absorbs the residual chlorine gas, and a 
harmless atmosphere remains, which the packer can enter with 
safety and comfort. 

It is a singular thing that the profession of bleaching-powder 


packing and chlorine-still wor king, seems to be almost entirely 
in the hands of Irish workmen, and this perhaps accounts for 
the further suggestive fact, that the one desire of these men, 
with but few “exceptions, is to find any excuse for claiming 
monetary assistance for the libations, “ the dhrop of Irish 
whuskey,’ which form their invariable specific for all ** gassing’ 
ailments. No helmets , waterpr oof clothing, or respirators would 
last a week, if worn af, all, in the majority of cases, if it were 
known that the whiskey money must be stopped. Bright excep- 
tions to this general rule are to be found, but “they are 
comparatively scarce. The packers prefer to bandage their 
legs well with folds of cheap cotton and brown paper, and also 


their necks, mouths, and nostrils with cotton folds, before enter- 


WATSON SMITH. 199 


ing the chambers. This it is quite as necessary to do on account 
of the dust of the powder as on account of chlorine gas. Of 
course the eyes are protected with large goggles, the lime-dust, 
nevertheless, sets up conjunctivitis from time to time. The 
preparation atid sieving, as well as spreading of the lime in the 
chambers, is a trying piece of work; but the painfulness of it 
might be much reduced if the men would only accept the helps 
and defences that are offered to them, and especially abstain 
from whiskey drinking. The skin is cenerally o creased by the 


men who enter the chambers. Vaseline ought to be Heed! here 
again. JI would also recommend the use of mouth sponges 
covering both mouth and nostrils under a less heavy cotton 
bandaging. The sponges are readily removed, and easily washed 
and wrung out from time to time. The bandages are often 
worn until both dirty and very acid, and when pressed against 
the teeth are likely to set up corrosion of them. 

Lehmann says that there is not the least doubt that Dr. Lehmann 
gradually certain individuals amongst the workmen can get hardening 
accustomed to inhalation of moderate quantities of dilute chlorine **?* ehlorine. 
vas, but there are some individuals too who cannot acquire this 
habitude. The work’s proprietor himself through repeated 
visits into the factory acquires some of this faculty. One 
manufacturer of bleaching powder told Lehmann that some 
workmen will occupy spaces sfor a day together which he himself 
would have to quit after only ten minutes duration. Christison, 
speaking of bleach works, states that the chief result of 
habitual exposure in the chlorinated atmosphere, is that the men 
eet acid in the stomach and other stomach disorders, which they 
try to remove by taking chalk. ‘These men never become stout, 
and if stout at first as other men are soon reduced to leanness, 

Christison finds that many of these men grow old, and he sees 
no reason for considering the work unhealthy. 

Dr. Frank has also noticed the tendency to leanness in Dr. Frank op- 
workmen exposed to bromine vapours, which are more trying ge a 
than chlorine. He recommends plenty of fat food, and the 
utmost abstinence from spirits. 

This abstinence from spirits of course applies similarly im the 
case of chlorine, and yet we find the workmen insist upon 
drinking it asa remedy! I have known a man “ gassed” with tncompesinil 
chlorine to take hot whiskey and water, and subsequently to whiskey toddy. 
become for the time stark mad, six or seven men being required 
to hold him. ‘The statement that workmen exposed to chlorine 
atmospheres are predisposed to phthisis thereby, is contradicted 
by recent authorities. I myself have drunk small quantities of weak sulpnu- 
weak sulphuretted hydrogen water when gassed with chlorine, Teed byitogen 
and with immediate relief. Renk, who studied the condition of 4ote. 
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the workmen in paper mills, where rag bleaching with chlorine 
takes place, could trace no injurious action of the chlorine at 
all. In the Bleachworks of Freiburg in Silesia, Hirt noticed 
the low rate of mortality of 1:25 per cent., and the high average 
longevity of from 56 to 58 years. Statements have been made 
as to the terribly unhealthy condition of Widnes, the great 
Lancashire alkali centre ; my experience was dead against that, 
and I have here the death-rate of this town compared with 
those of larger towns, such as Warrington, Blackburn, Liver- 
pool, Preston, and Manchester, showing that it is considerably 
below all these; indeed, the statistics I have here are those 
specially prepared for the Labour Commission, and they contain 
some very remarkable testimonies of workmen who have grown 
old in the alkali manufacture, and have also grown hale and 
hearty, because moral, steady, and temperate. 


Magram showing average death-rate of Widnes compared with 
other large towns, for the ten years, 1881-1890. 
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I now append the testimonies of several bleach packers and a 


“burner ” man, employed by the Alkali Union, which speak for 
themselves. 
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JOHN DARLINGTON was prepared to declare that :—He is a 
saltcake man at the Weston Alkali works. Uis age is 45 years. 
He has been employed at this work for 26 years. His general 
state of health is good. He has never known any men suffer in 
health im consequence of “gas.” His hours of labour are 50 
hours one week and 84 hong the other. ‘The men, as a rule, 
are temperate. He, himself, was teetotal for five years, and 
now only takes liquor occasionally. The men, on the whole, 
are not improvident. He does not believe that the teeth of the 
men in the saltcake department are affected by the “ gas,” but 
that in cases where men suffer in this respect, it is a result of 
using dirty cloths in their mouths. The men have ample time 

for meals, and have half an hour to rest every two hours. 


THoMAS PERCIVAL was prepared to declare that :— He is a 
burner man at Messrs. Wige Bros.’ Works, Runcorn. His age 
is 58 years. He has worked (pyrites) burners for 17 years, and 
has been employed in a chemical works 44 years. He has 
enjoyed general good health. He does not consider that burner 
men suffer in health as a consequence of the conditions of 
labour. Although the hours on duty are long, the work is light, 
and only occupies about half the time. He “has never seen any 
workman rendered insensible from the effects of gas. 


THomas Barnes was prepared to declare that:--He is a 
bleaching-powder packer at the Weston Alkali Works. His age 
is 53 years. He has been employed in packing “bleach” for 
34 years. His general state of health is good, and he has only 
lost one day’s work during the past 18 years through illness, 
which was in no way connected with the nature of his employ- 
ment. He has never seen anyone insensible from the effects 
of chlorine gas. He does not believe that the work affects his 
health, but considers it a healthy employment. He does not 
consider it necessary to drink rum to enable him to perform his 
duties, but believes that he can work much better without 
intoxicants of any kind, which he thinks are injurious. He 
works from five to six hours per day. 


Joun McLerop is prepared to declare that:—He is a 
“bleach” packer at Messrs. N. Mathieson & Co.’s Works, 
Widnes. He is 49 years old. He has been a bleach packer 
for 30 years, and has been employed in chemical works altogether 
about 33 years. He has never lost any time through illness in 
connection with his work, and has had very sood health. 
He has never been rendered insensible from’ the effects of 
chlorine gas, nor has he ever seen anyone else insensible from 
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this cause. He has been practically teetotal for the last 13 
years, and does not consider it at all necessary to take intoxicants 
to enable him to perform his work. He thinks the ordmary 
flannel muzzle the best means to adopt in packing a chamber. 
He has never found it necessary to complain of any of the 
conditions under which he is obliged to work. He works about 
36 hours per week. 


JAMES CAMPBELL is prepared to declare that :—He is a 
bleaching-powder packer at the Widnes Alkali Co.'s Works. 
He is 36 years old. He has been packing 16 years, and has 
been employed in chemical work about 20 years. His health 
has been on the whole very good. Has never seen or known 
any man to be rendered insensible from the effects ot chlorine 
gas. Does not consider it necessary to take stimulants to carry 
on his work. Does not consider men employed in chemical 
works exceptionally intemperate. He does not consider the 
** Denayrouse ” apparatus suitable for bleach packing. He has 
heard of it being used by a man at Muspratt’s Works, but it 
was found to be ‘impracticable. He would not be disposed to 
use it for this work himself, preferring to use the ordinary 
flannel muzzle. Has no complaints whatever to make regarding 
the conditions of his work. 


The great bane of the alkali and bleaching powder worker is 
his usual partiality for spirits as a beverage. I have observed, 
and believe it to be generally true, that when syphilitic or 
scrofulous taint exists, the drinking of spirits brings such taint 
to the surface, and then very slight external influences suffice 
to bring forth eruptive diseases. 

It may be well to remember that both with strong chlorine 
and bromine, a sudden exposure may result in a sudden lapse 
into unconsciousness with falling to the ground. 

Chlorine does not attack fie cornea and eyes, nearly so 
quickly or painfully as bromine does. With the latter vapours, 
spasms of the eyelids of a very painful kind soon set in, the lids 
becoming tightly and spasmodically closed. The ae on the 
skin and mucous membrane, as Lehmann shows, is rapid with 
bromine but scarcely noticeable with chlorine, and of course it is 
still more rapid with iodine, and here we fie as in many of 
the other properties of the three halogens, this curious increase or 


diminution of affinity as the atomic weights rise or fall. Bromine 
acts with special vigour on the hair or fur of animals. Lehmann 
determined as nearly as possible the amounts of chlorine and 
bromine respectively, necessary to kill a small animal like a 


guinea pig. On calculating out the results, I find that the 
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average numbers representing the respective weights of chlorine 
and bromine, are as nearly as possible those bearing a ratio to 
each other of 80: 35:5, 7.¢., inversely as the atomic weights of 


these halogens. Hence the power destructive of life in these 
two substances, is in the direct ratio of the atomic weights. 
Probably ae may be safely included in this law. 

Lehmann considers that an atmosphere containing 1 to 2 

millionths (0:001—0-002 °/,,) of chlorine or bromine is quite 
uninjurious and very little tr oublesome, whilst 0-003—0-004 °/ 
6 to 4 millionths, are very irritating and cannot long be endured 
advisably. 0- 005 °/59 Should be perhaps regarded as the maxi- 
mum amount that can be safely tolerated for a brief period. 
Larger proportions than the above, for periods of a few hours, 
can ‘only be inhaled with danger of injury. 

In his experiments on small animals Lehmann could detect 
no action on the heart that could be taken into account, also the 
action on the eves, mouth and mucous membrane of the nostrils 
was compar atively insignificant, but bromine distinguishes itself 
greatly over chlorine in its action on the hair and epithelium of 
he stomach, whiist the kidneys, liver and other abdominal 
organs were not much affected in the case of either gas. The Noteworthy dis- 
curious distinction between the action of the halogens in vapour- ever 
form and that of their hydrogen compounds, hydrochloric at oe ee 
hydrobromic acids, was observed to be, that the halogens exhibit 
a much stronger cerebral action, if indeed any cerebral action 
at all in the case of the hydrogen acids can be spoken of. It is 
interesting to note that Lehmann after his experiments in a 
closed chamber, went to a German paper works and examined 
the bleaching departments and its conditions. He found that 
the average cmivane of chlorine in the vicinity of the me 
vats during the process varied between 0: 001—0-004. i 
chlorine, ze, 1 to 4 millionths. He observed that the oe 
at the period of strongest gas stood in the doorway to get as 
much fresh air as possible. This individual told Lehmann that 
at first the gas gave him a severe catarrh with expectoration of 
much mucous, &c., but that gradually he had grown accustomed 
to the gas, and ceased to become affected. He seemed to-be a 
thoroughly healthy man. 

I quite agree with Lehmann as to the possibility of becoming Acauired skill 
hardened to the action of small quantities of the pungent gases chiceinateaa 
mentioned, which are not what I have described as insidious, buat Seen hes 
I would ee a great deal of this so-called “ hardening” toa 
kind of acquired skill eradually taught by instinct, and which 
cannot be adequately described. Nevertheless, I believe it can 
only be acquired by persons with sound lungs. I myself have 


often breathed with a fair degree of comfort in atmospheres 


oo? 
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containing hydrochloric acid or chlorine, in which I have 
observed a novice almost choking. The kind of acquired res- 
piration necessary, I can only describe as one in which a larger 
number than usual of cautious but superficial (7.e., not deep) 
inhalations are taken, not through the mouth, but through a 
nostrils. With one or two deep breaths through the mouth the 


novice is placed “ hors de combat !” 


INJURIES CAUSED BY CONTACT WITH GASES AND LIQuiIps— 
PREVENTION AND TREATMENT, &C. 


I notice in my reading of the great German organ of the 
Chemical Industries, ‘“ Die Chemigchs I ndustrie,” that the large 
number of accidents which occur to workmen appear to arise 
through various intricacies of the apparatus in German fac- 
tories, and through what seems to me as I read, the nervous 
desire to show an over- hasty obedience, combined with a lack 
of personal observation and independent judgement and self- 
reliance. I put a great deal of this down to the effect of hard 
military discipline, and say without hesitation that a good sturdy 
Irishman would know how to protect himself a great deal better, 
and yet do his work. If we add to the disability named, the 
greater complexity of German apparatus, already mentioned, 
and the increased minutia, I do not wonder at the records = 
so many injuries caused by men falling down ladders here with 
jugs of vitriol in their hands, and turning wrong taps on there, 
and in violent haste to set things right, getting hold of other 
wrong taps, and injuring the face ‘and eyes with something 
yet more noxious. I trace these accidents in great measure 
directly to stringent militaryism, which has converted men into 
so much unself-reliant machinery, and I say, let not readers 
of the journal quoted think that British workmen thus suffer, 
because I can assure you it is not the case, nor do the manu- 
facturers here need such an excess of bye-laws, restrictions, 
and precautions. We have our own peculiar faults, but we are 
not over-drilled ! 

However, we shall do well to hear of the means of preventing 
injury, remedies, etc., compiled by the German firm, K. Oehler 
& Co., Offenbach-a-M., on “ Corrosion and Burning with Inor- 
ganic Acise and their T reatment.” 

I should like, on perhaps another occasion, to give the text 
of this interesting and valuable pamphlet, but will now content 
myself with a summary. 


1. In the case of any burn with strong acids, the chief 
measure of importance is as quickly as possible to dilute and 
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remove the acid from the part affected by copious affusions of 
water. 

2. The neutralisation of any remaining acid by means of 
weal: solutions of alkaline carbonates, is desirable. 

3. A corrosion is simply a burn, and must be treated as a 
burn: air-tight bandage, with goulard water compression. 

4, With extensive burns, it is highly desirable to avoid, in 
every possible way, a loss of heat or chill in the subject under 
treatment, by administration of a warm bath; warm lead- 
water compressions, &c. Nevertheless, it is perfectly evident 
that the quickest possible dilution, and washing away of all 
acid, must be regarded as the first duty to the man. 

In the case of burns and scalds, we in England are almost 
invariably supplied with a stock of the good old linseed oil and 
lime water, and this is highly. spoken of too in Germany 
as a safe palliative in unprofessional hands. But a better 
remedy still is one devised by the large German firm, Bayer & 
Co., of Elberfield, for use for their workpeople i in case of burns 
and scalds. This consists of an organic preparation called 
“Aristol,” an lodo-thymol compound, which is used in the form 
of a 10 per cent. lanoline or vaseline salve, or even in the form 
of powder, to be laid upon the wound. A subnitrate of bis- 
muth, as prepared by a South German firm, is also very warmly 
recommended for burns. Either of these preparations much 
diminishes the pain of the wounds. 

In all places where dangerous work is carried on likely to 
bring about burns or scalds should accidents o occur, it is recom- 
mended that plentiful supplies of water should be close at 
hand. 

The use of suitable spectacles is strongly recommended by 
Lehmann and by the various authorities, and great fault is 
found with some spectacles that are already in use. It also 
appears, that like their English brothers, many of the German 
workmen will not wear these spectacles if they can help it, 
or even respirators. The kind of spectacles most recommended 
are those devised by Stroof, and patented by him. ‘These have 
means for the circulation of air through them, and thus the 
eyes are kept cool. 

Another kind of spectacles obtained the first prize recently 
from the Association des industriels de France contre les Accidents 
du Travail. 'This prize was won by Simmelbander, of Mon- 
tigny, near Metz. It is made with trapezoidal glasses (J. Soc. 
Arts, Aug., 1893, 876), surrounded by wire gauze; does not 
heat the eyes, and is specially useful in cases where corrosive 
liquids may be thrown about in spray as the result of accident 
or otherwise. 
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Dr. Lehmann most strongly recommended the use by work- 
men and others of a protective mask, invented by Herr Pitzner, 
Engineer in Chief of the Seydelmayer Brewery in Munich. 
Lehmann has worn this mask himself in-all kinds of noxious 
atmospheres and thoroughly experimented upon it. It appears 
actually to be a kind of hight helmet made of soft indiarubber, 
which loosely encloses both head and neck, whilst the eyes are 
protected by two large circular glasses. In the neighbourhood 
of the mouth is a strong indiarubber tube passing out into the 
fresh air and connected with a powerful bellows. Whilst the 
workman operates in the noxious atmosphere, a strong stream of 
fresh air is blown to his mouth, the loose soft rubber around 
the head and neck expanding or contracting as the excess of air 
increases or diminishes. Also any openings through the loose 
fastening of the helmet are of no detriment, the escaping air 
preventing return of obnoxious ‘gas. iohienan’s exhaustive 
experiments with the mask show how effective it is, at all 
events, for a man not attempting any hard work in it. 

It appears from Lehmann that, at one time in Germany, 
sponges moistened with aniline were recommended as respira- 
tors for men working in atmospheres containing chlorine, and 
these he properly condemns, since aniline vapours are more 
noxious than chlorine itself! It may be interesting to refer to a 
paragraph written by Lehmann on the attempts that have been 
made to disinfect human beings in cases of serious epidemics, 
with chlorine and bromine vapours. He points out that the 
experiments of Fischer, Proskauer, and others, demonstrate the 
futility of any such method of disinfection, since it was found 
that for the destruction of the organisms it was necessary that 
the moist atmosphere of the sterilizing chamber should contain 
3 per 1000 of chlorine, or 2°1 per 1000 of bromine, and the 
exposure should continue for three hours, or there might be 
used an atmosphere containing 0°4 per 1000 chlorine or 0°3 per 
1000 bromine, with a twenty-four hours’ exposure. Lehmann 
very per tinently, and somewhat humorously, says: ‘*The micro- 
organisms would, under the above conditions, be very effectively 
slain, but so also would the patients!” Besides many patho- 
genic bacteria can easily withstand the action of an atmosphere 
containing as much as 4 per cent. of chlorine for an hour 
together. 

Before concluding, I should like to refer to one or two facts 
of great interest :— 

The first is the predisposition, as already mentioned, to 
eruptive complaints shown by a certain class of workpeople of 
scrofulous or syphilitic taint. Dr. Arlidge in his work men- 
tions the occurrence of skin eruptions in the case of bleaching 
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powder workers, through the action of the chlorine. Such 
eruptions I have never observed, but I can say this, that men 
who inherit scrofulous taint, are quite lable to such eruptions 
in chemical works at the slightest provocation. Such persons, 
as well as those with lung diseases, or even with heart disease, 
should, if possible, choose. other ae to do. 

The second is the curious fact that in some chemical works 
in which a variety of products is manufactured, it is found that 
the influence of the conditions of one department acts as an 
antidote to those of another in which some injury is contracted, 
and accordingly the men are changed about from one place to 
another. 

In conclusion, and in view of some hard things that have 
been said of the chemical manufacturers in their relations to 
their workmen, I should like to mention two facts which have 
recently come to my notice, and after mentioning them I am 
content to leave it to the public verdict, whether the chemical 
manufacturer, and more especially in this connection, the alkali 
maker, does not possess his share of humanity. 

The first fact is that at a recent meeting of the Liverpool 
Section of the Society of Chemical Industry, two of the chief 
magnates of the Alkali Union set forth the advantages and 
spoke entirely in favour of, an eight hours day for the alkali 
men. ‘The second is what I call a beautiful testimony to the 
same good feeling. During the late coal famine, when many of 
the Altea oe were brought to a standstill, especially in and 
around St. Helens, the principal officials of the United Alkali 
Co. started a relief fund for their out-of-work hands. 

A strong committee was formed, with a secretary and treasurer, 
and this committee had received promises of weekly contributions 
amounting to £150. It was estimated that these sums would 
provide Qs, 6d. per week for each single man, and 5s. for each of 
the married men, thrown out of work through the scarcity of 
fuel. The first dictae a of relief was made on Nov. 20th, 
when 742 workmen, representing 2,500 souls, participated. But 
numerous outside applicants for relief presented themselves, 
and an appeal was made for public support. 

Hence, the hearts of this Alkali Union Committee were good 
for their own men, and large enough to take in the woes and 
distress of a famine stricken population outside them. 





Are our alkali 
and acid 
manufacturers 
humane masters 
and employers ? 


Sources of 
ater. 


Rainfall Evapo- 
ration and Per- 
colation. 


LECTURES TO SANITARY OFFICERS. 








WATER SUPPLY POR DOMESTIC USE. 
By J. WALLACE PEGGS, Assoc.M.Inst.C.E. 


Delivered 10th October, 1893. 


THE plentiful supply of water for domestic purposes of good 
quality is of paramount importance, as we now know that many 
diseases, cholera and typhoid fever especially, may be spread by 
drinking foul water. 

As all sources of water supply are derived from rainfall, a 
short consideration of this interesting subject will be necessary 
before proceeding to the various sources of supply themselves. 

The amount of rainfall varies in different parts of the world, 
and even in different parts of England. The average rainfall 
over England may be taken at 30 inches per annum, equivalent 
to 3,000 tons per acre. In parts of India, however, more than 
this amount has fallen in one day. 

It will be useful and instructive to explain here how rainfall 
is measured, The apparatus for measuring rainfall is called a 
rain-gauge, and the size usually adopted is 8 inches in diameter. 
The most generally useful pattern is made of copper, in two 
parts, and consists of a lower cylindrical part and an upper 
deep funnel part, with a strong truly-turned rim of brass, leading 
by a small pipe into a bottle within the copper cylinder, so 
placed as to be protected from breakage by frost and from 
evaporation. A small graduated glass of an area one-tenth of 
the mouth of the funnel is used to read off the amount of rain- 
fall direct in inches and decimals of an inch. 

The rainfall over the British Isles varies considerably, and 
the best way of studying its distribution is from the map pre- 
pared by Mr. J. G. Symons, F.R.S., for the Sixth Report of 
the Rivers Pollution Commission. 

Upon this map rainfall contours or lines of equal rainfall are 
shown, and the spaces between or areas of equal rainfall are 
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and the water supplies of some of our large manufacturing 
towns in Yorkshire and Lancashire form notable examples of 
such works. or example, the water supplies of Liverpool, 
Bradford, and Bolton. The city of Dublin is also supplied with 
water froma the Wicklow Mountains, 26 miles distant. 

These impounding reservoirs or lakes are formed by building 
a dam across the neck of a valley suitable to contain a supply 
of some months even in the driest year. 

Peaty matters are frequently present in upland surface 
water, giving it a decided colour. Filtration through beds of 
sand is sometimes made use of to remove peaty matters and 
discolouration. 

Waters supplied from natural lakes, such as Glasgow from 
Loch Katrine 34 miles distant north of the city, may also be 
considered as upland surface water. This Loch Katrine supply 
took the place of the much-polluted Clyde water, and the con- 
struction of the works was due to the genius of the late 
J. Frederick Bateman, F.R.S., Civil Engineer. 

For engineering purposes in estimating the water supply from 
a catchment area the least rainfall has to be consider ed, as this 
is the crux of the question. 

The rainfall which flows directly off the surface forms 
rivulets, which join to form the streams, which again flow to 
the river systems. 

The rivers and streams were formerly the usual source of 
water supply, and London is the most notable example of a city 
supplied by river water. The city and county of London is 
supplied by eight water companies, five of which draw their 
entire supply from the River Thames above Teddington. It 
has been stated in evidence that during the summer or 188% 
more than one-third of the entire flow of the river was taken 
for the water supply of London. 

The water supply from rivers has been abandoned to a great 
extent, on account of the pollution of rivers by raw sewage, and 
this brings me to say a few words about the deplorable pollution 
of many me our beautiful rivers. 

Unfortunatel y, the Public Health Act of 1848 encouraged the 
emptying of raw sewage into rivers. It is certain that, unless 
a more workable Act can be obtained, most of our rivers will 
become not only polluted but will be in many instances a danger 
to health. 

The existing Rivers’ Pollution Prevention Act has been 
adverted to in the late Royal Commission on London Water 
Supply by Dr. Ashby, Medical Officer of Health for Reading, 


as “more or less a dead letter,’ 
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We have seen already that the source of all water supply is springs and the 
from rainfall. Of the rain descending upon the ground, part for oqunten 
per colates into the soil and descends thr ough it to a evel where 
it is held up by an impervious stratum, such as many of the 
clay beds. The amount of percolation has been measured by 
what are called percolation gauges, the earliest form being that 
of Dr. Dalton, of Manchester. 

Extensive experiments have also been made by Sir John 
eo and Sir H. Gilbert upon percolation gauges of an area of 
sare of an acre. 

In order to bring before you in a graphic manner the relation 
between the seal and the rise and fall of the underground 
water, a diagram has been made which is from the one prepared 
icf Mr. Rogers Field and the author for the article on “Water” =; 
in “* Our Homes,” * and is, as far as the author is aware, the only 
cee to show graphically the connection between rainfall 
percolation and the rise and fall of the underground water. 

It is commonly known to those who have to draw water from 
deep wells by means of a bucket and rope, that they have to 
wind up more rope in autumn than in winter; or to express this 
more carefully would be to state that the level of the water in 
the well is at its lowest in October and November, and then 
rises rapidly until February and March, when it is as a rule at 
its highest level, and then it gradually sinks through the summer 
to fie autumn lou level. 

Referring now to the diagram, Fig. I., which is drawn out 
for ten years, it will be noticed that lines divide each year into 
four parts, and the divisions of winter and summer are also 
marked. The upper part of the diagram shows the heights of 
the underground water in the chalk, as measured at Chilgrove, 
Sussex, by Mr. Woods, and are plotted in feet above the Dottent 
of the ell which is fake as the datum. The lower part of the 
diagram shows the rainfall aud percolation in inches, the per- 
colation amounts being the black portion. The rainfall is from 
the record kept at Chilerove, and the percolation in the chalk 
is from the records kept at Nash Mills, Hemel Hempstead. 

Now the first thing which will be noticed on examining the 
diagram, is that the bulk of the percolation i is in the winter 
(except in the year 1879), when the ground is already saturated, 
and that there is none in the summer, because of the evaporation 
and absorption by vegetation. The next noticeable feature is 
that the undergr onde water 1s highest in the early part of the 
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year, January and February, and lowest in October and Novem- 
ber, and that it follows the amounts of percolation. 

Not only is the level of the under round water rising and 
falling as we have seen, but it is always moving slowly through 
the strata containing it with a definite eradient towards certain 
outlets, sometimes to a river, sometimes to the sea level, the 
latter case is well shown by the Brighton section, see Fig. LE 
The general notion prevails ‘that a well has only to be sunk at 
some desirable spot, and if you are fortunate you find water in 
some such way as you might find a nugget of precious metal, 
but a moment's consideration will show that this is not the case. 
Where water is found by sinking a well you are drawing from 
the general underground water. This is a very impor tant point, 
as we shall sce further on. The upper and lower dotted lines 
in the diagram, Fig. II., show the high water and low water 
levels, from which it will be seen that great seasonal variations 

exist, the water in the wells B, OQ, a HK, rismg and falling 
Senge: rably. In the autumn months the underground water 
level would be along the dotted line on the diagram A, G, but 
in the winter it would have risen along the line ASTD; E, EF. the 
water standing in the wells at a higher level, and the oradient 
being much steeper towards the outlet A. In chalk ‘districts 
the seasonal variations are from 50 to 100 feet. 

In districts where an impermeable stratum underlies perme- 
able or porous strata, such as the gravel “outliers,” upon the 
clay around London, wells sunk into the porous strata will yield 
water at depths varying considerably according to cir cumstances. 
The distinction between shallow wells and deep wells is not very 
clearly defined, but, speaking generally, wells sunk into super- 
ficial beds are called shallow wells, and wells sunk into geological 
formations and deep beds are called deep wells. Such, for 
example, as the deep wells in the New Red Sandstone at Liver- 
pool, and the deep wells in the chalk around London. 

In some cases, owing to the position of the water-bearing 
strata, the water rises to the surface, and in some instances con- 
siderably above the surface, as at the celebrated well at Grenelle, 
near Paris, and many in our own country. These wells, the 
water fram which rises above the surface, are called Artesian 
wells, so named from the province of Artois, where they have 
been long in use. 

Tube wells, or Abyssinian wells, form a simple means of 
reaching water-bearing strata at moderate depths, and have 
much to recommend them from a sanitary point of view. © They 
have in many instances yielded good supplies on a small scale. 

Rain water collected from roofs in rural districts gives an 
excellent supply on account of its great softness. It is, how- 
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ever, quite insufficient under many circumstances, but where 
earth-closets are used it may sometimes be made sufficient. 
Great care should be taken to prevent leaves, soot, and refuse 
from entering the storage tank. The best way is to have a 
rough filter, constructed in two portions, one merely as a settling 


chamber, and the other a rough filter of small washed stones. 

With reference to the quantity of water obtainable from 
roofs, this is entirely governed by the rainfall of the district in 
the driest year, and ‘the area of the collecting roof. In the 
West of England the average rainfall may be assumed as 
36 inches, and the fall in the driest year as 24 inches. Taking 
the loss from evaporation and absorption at two inches, we have 
22 inches of rain left as available. In the East of England the 
average rainfall would be 24 inches, and the minimum 16 inches, 
and taking a loss of two inches as ane. we have 14 inches as 
the available rain in a dry season. 

There is a very simple rule by which the available quantity 
of rain-water may be calculated approximately. It is as follows: 
Multiply the area covered by the roof in square feet by the 
average annual rainfall, also in feet, and divide the result by 
100, will give the average supply in gallons per diem for a very 
dry year. 

The next most important point with reference to rain-water 
collection is to have sufficient storage or a tank of sufficient 
capacity to tide over the longest droughts. The simplest way 
is to calculate the capacity of the tank from the roof area, and 
it has been found by practical experience that two gallons for 
every square foot of roof area must be allowed for in constructing 
the tank. | 

Much interesting and useful information on the collection of 


rain-water from roofs will be found in a pamphlet by Mr. 


Rogers Field, International Health Exhibition Handbook, 1884. 

As rain-water has the quality of great softness care must be 
taken not to use any lead pipes or connections in pumps or 
fittings. Cases have been known of water pollution caused by 
a piece of lead pipe being used to join the iron suction pipe to 


the pump barrel, in fact, the ordinary piece of lead pipe supphed 


with hand pumps. 

When water is pumped from a weil the effect is first of all to 
lower the surface of the water in the well, and afterwards to 
lower the underground water for a distance around the well, 
and if the stratum is fairly homogeneous this depression will be 
equal around the well, and will extend in a circle drawn with 
the well as a centre. In some cases, however, the figure would 
be more or less irregular and would nae bea Shela: 


oa 
This depression has been likened to an inverted cone, as was 
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first pointed out by Robert Stephenson in his masterly report 
to the Liverpool Corporation in 1850. In the case of wells in 
the New Red Sandstone, which is fairly homogeneous, this 
coning would give a fairly correct idea. On “referring to 
diagram No. IIL, the effect on the surrounding underground 
water of pumping a well to different levels is shewn by the 
curved lines. It is quite evident that the straight coned figure 
originally assumed was not correct. 

it used to be assumed by writers on water supply that the depth 
of the well was the factor which regulated the area affected, 
but this is not so. What does affect it is the extent of pumping 
in lowering the underground water level. This is an important 
consideration, as the influence of a shallow well may extend 
much further than a deep well, if more water is pumped from 
the shallow well so as to lower the water level more. It will be 
seen, also, from the diagram No. III., that if the extent of the 
influence of pumping be represented approximately. by a circle, 
the more the water is lowered the larger will the circle be. No 
general rule can be given as to the. distance from the well to 
which the effect of the pumping extends, as it varies greatly 
according to the character of the strata and other circumstances. 

In order, however, to give an idea, it may be stated that 
investigations into various cases in which the distance has been 
ascertained, appear to shew that under ordinary circumstances 
it varies from 20 times to LOO times the depression or more, @.e., 
if the water in the well is depressed five feet by pumping, the 
distance from the well to which the effect of this pumping 
extends may vary from 100 feet to 500 feet or more. If the 
depression is 10 ) feet the influence would extend nearly twice as 
far. 

The great danger from a sanitary point of view as regards 
wells is that they may be polluted by sewage, leakage from 
drains or cesspools. This danger applies more to shallow wells 
than deep wells. At the same time deep wells are not-safe 
from such pollutions, as shown by what took place at Liverpool 
in 1872, ‘This is such a.str iking case that it will be interesting 
to give a few particulars. The deep well in question is the 
Dudlow Lane Well, belonging to the Liverpool Corporation, 
sunk into the New hed Sandstone formation, 443 feet deep, 
247 feet being sunk as a well, and 196 feet being the depth of 
bore hole. The continuous pumping of this well dried all the 
wells belonging to the houses in the neighbourhood, and these 
dry wells were “afterwards used as cesspools. The consequence 
was that the water in the deep well became polluted, and five 
years after the well had been constructed the pollution was so 
serious that the well had to be disused. 
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The Liverpool Corporation took measures to induce the Local 
Sanitary Authority to carry out a system of sewerage, and 
divert the drainage of the houses from the cesspools, ‘and by 
these measures the quality of the water in the deep well was 
so improved that pumping was resumed, and the water from the 
deep well was again used for the supply of Liverpool. 

The recent case at Worthing is another striking instance of 
the water in a deep well becoming polluted by sewage escaping 
from leaky sewers and drains. 

In diagrams showing the pollution of water in wells by sewage, 
it is generally indicated by streams of sewage matter issuing 
from the sides of the well, indicating a direct passage of sewage 
from drains and cesspools into the well. Although as you are 
well aware this is sometimes the case, it is by no means the most 
usual mode of pollution. 

The usual cases met with in practice are much less apparent, 
as the pollution is effected by the sewage passing into the 
underground water and not into the well direct. 

The polluted underground water may reach the well in two 
ways. Ist—by the natural movement or flow of the under- 
eround water. 2nd—by the polluted water being drawn 
towards the well by the influence of pumping. 

The diagram No. IV. has been prepared to show the first- 
mentioned case, where AA indicates the level of the under- 
ground water in permeable strata, BB being impermeable strata 
holding up the water. A porous cesspool at C is allowing 
sewage matter to percolate until it reaches the underground 
water. At X and Y are wells sunk into the underground 
water. 

Now it has been previously explained that all underground 
water has a slow movement towards some outlet, and it there- 
fore depends which way the underground water is supposed to 
be moving whether the wells are polluted or not. If the move- 
ment is from X to C no pollution takes place unless depression 
by pumping causes it. If on the other hand the movement is 
from C to X pollution must take place whether there is pumping 
or not. 

Sending the sewage into a porous cesspool in permeable 
eround near a river will not prevent the river from being more 
or less polluted, inasmuch as the underground water will be 
polluted, and this will flow by its natural movement into the 
river. 

The second case of polluted underground water reaching a 
well is shown by the diagram No. III. before referred to. If 
the well is pumped down to A it will not draw the water from 
beneath the cesspool, but if pumped down deeper to A? it will 
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influence the underground water to a greater distance, and 
pollution will be drawn into the well from the cesspool. 

Another important consideration will be seen from the 
diagram, viz., that a well which gives good water when only 
slightly used may become seriously polluted if drawn upon 
largely so as to extend its sphere of influence to cesspools which 
were outside the sphere of influence when only slightly drawn 
upon; for instance, a well might give quite a good water for the 
supply of a house where a bucket or hand- “pump is used, but if 
steam-pumping were resorted to for the supply of a village the 
water might become contaminated. 

It is not proposed in treating of this part of our subject to 
go into the question of chemical analyses, but simply into the 
quality of water as affected by the gathering ground or the 
strata thr ough which it passes. When rain has descended upon 
the earth it depends obviously upon the character of the 
gathering ground and the strata through which it passes for its 
hardness « aoe impurities. The length of time also in which it 
is in contact with those surfaces, calcareous and magnesian soils 
or strata cause water passing over them to be hard. 

The evils arising from the use of hard water are very 
apparent, not only in cooking and washing, but in hot-water 
apparatus for heating and hot-water supply, and also in steam 
boilers. 

It has been calculated that a saving of £36,000 per annum 
in soap alone was effected in the city of Glasgow by the intro- 
duction of the soft water supply from Loch Katrine. 

Water may be softened by distillation, by carbonate of soda, 
by boiling the water, and by the lime process of Dr. Clark. The 
first and second methods are effective but too expensive on a 
large scale. The third and fourth are efficient only with certain 
classes of water. ‘The fourth, however, is cheap and applicable 
to large town supplies. Carbonates of lime or magnesia (tem- 
porary hardness) can be removed by Dr. Clark’s process. The 
process known as the Porter-Clark process is largely used for 
softening water for manufacturing purposes, for ice making, 
and for use in locomotive engines on railw Vays. 

From a return made to Parliament in 1879 of the water 
supply of every urban sanitary district, the amount used was 
shewn to be from five gallons per head per diem to 50 gallons per 
head per diem. 

The quantities of water supplied to various towns is as 


follows :— 
London (average) 31:19 gallons, according to the recent 
Report of the Royal Commission on Metropolitan Water 


Supply. 
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Manchester 21:00, proposed to be 50 to 60 gallons when 
new works are finished. 

Norwich 14:50. 

Glasgow 50-00. 

Ancient Rome is calculated to have been 300-00 gallons per 
head per diem. 

A supply of from 20 to 25 gallons per head per diem is 
sufficient for ordinary houses with baths and water-closets, but 
for horses a separate allowance should be made. If water be 
required for watering a garden or for ornamental purposes it 
must be reckoned separately. 

In country places if earth-closets are adopted less water 
would be required, 15 to 20 gallons per head per diem would 
be ample. In cottages with earth-closets still less supply 
would be required, and there 10 gallons a head per diem would 
suffice. 


The allowance generally made for various purposes is as 
follows :— 


Domestic a ns an i. 9 gallons. 
W ater-closets eee a hem SOW ER tate Lot 
Batis... hoe ae ae ed aes 
Washing eb: cae _ an eam oes! 
Waste fe de fe gn ere 
Town Purposes ae oe ee sae) ane 
Trades st re as fag Oe 
Powaly Ga eres) 5s 


By the term constant supply is meant that water is con- 
tinuously supplied to the house, ae, that the service pipes to 
the houses are always kept full under pressure so that water 
may be drawn by the taps at any time direct from the main. 

By intermittent supply is meant that water is only turned om 
to the house at stated intervals, necessitating the use of cisterns 
to store the water. 

The chief advantage of the constant system is that the water 
can be drawn direct from the mains without stor age in cisterns, 
so that the pollution which so often takes place in cisterns can 
be avoided. This pollution occurs in a number of ways well 
known to you, viz., the connection of the overflow pipe of the 
cistern direct with the sewer ; » by dirt collecting in cisterns; or 
by rats, mice, or birds. As a instance of the latter pollution, 
a Brien tells me that a bird entered his cistern through 
the overflow pipe, and the bird died there as it was a corer 
cistern, and caused pollution to the water. The subsidiary 
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advantages of the constant supply is that water may be drawn 
fresh and cool direct from the main. The cost of storage 
cisterns is avoided, and only flushing cisterns are required for 
W.C.’s. 

Also the water is constantly on all the branch mains in case 
of fire. 

The advantage of the intermittent supply was supposed to be 
prevention of waste of water, but recent. experience has shown 
that the constant supply is as economical as the intermittent. 

The intermittent was formerly the usual method of supply, 
but the constant supply is now being adopted, and even in 
London, the most striking instance of intermittent supply, the 
Bonetauit system is being largely introduced. 

Water meters are in “England generally only used for trade 
and manufacturing supplies, the domestic supply being charged 
according to the rateable value of the house, with certain 
extras. 

In Berlin and other places on the continent the whole supply 
is charged for by meter. 

Where service reservoirs are in the neighbourhood of towns 
there is evidently always danger of the water in them being 
contaminated, and they should therefore always be of covered 
construction. 

In the case of water mains it would at first sight appear that 
it is impossible for the water in them to become polluted, as if 
there were a bad joint or hole in the pipe, or even a broken pipe, 
water would escape under pressure and there would be no 
tendency for extraneous matter to enter the water main. This 
is not true even when the pipes are kept constantly full of 
water, as under certain conditions, which, however, do not often 
occur, the water rushing past a hole may create an insuction. 

In practice, however, even with a constant supply, the pipes 
are not always s kept full of water, as they have to be emptied 
for repairs and for making new branches, and when emptied an 
entirely new condition is “introduced. A vacuum is often then 
created, so that there is a powerful insuction into the pipes 
through any opening there may be. 

If the main therefore passes through polluted ground, which 
is generally the case in towns, polluted matter wally be sacle in, 
an when the water is turned on again into the mains it will 
become distributed with the general supply. 

Many outbreaks of fever have been traced to contamination 
of the water supply in this way. 

Waterworks filter beds gener: ally consist essentially of a thick 
layer of sand over coarse oravel, in which porous pipes are laid 
to convey the filtered water to a storage reservoir. A film of 
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glutinous silt collects on the top of the sand, which gradually 
chokes the filter, and this has to be cleaned of at intervals. 

Waterworks filters if properly managed are very efficient, but 
it is very different in the case ot domestic filters. These require 
cleaning and renewal as much if not more than the waterworks 
filters, but asa matter of fact they do not receive the proper 
attention, in fact, they are frequently not attended to at all. 
Consequently, they often collect so much objectionable matter 
that they make the water passing through them worse instead 
of better. 

This is especially the case when animal charcoal is used, as 
the pores become clogged with putrescible organic matter, which 


DO 
forms a breeding ground for living o organisms. 
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OBJECTS AND METHODS OF INSPECTION.* 


By JOHN F. J. SYKES, D.Sc., M.D., M.O:H. Sr. PANcRAs. 
Delivered November 14th, 1898. 


In the General Order of the Local Government Board, dated 
March, 1891, set out in detail and included in the Syllabus 
of Examination of The Sanitary Institute, will be found 
enumerated the duties of Inspectors of Nuisances, and the 
subjects to which they relate. It will not be necessary, there- 
fore, to occupy your time by reciting a long list of subjects for 
inspection, the principal objects of which are :— 

The discovery and abatement of nuisances and of sanitary 
defects for the protection of health. 

2. The prevention of the spread of infectious diseases. 

3. The supervision of the quality and wholesomeness of 
foods. 

The Inspector is set in motion by—(1) Complaints received ; 
(2) Infectious diseases notified ; (8) Instructions to inspect 
specified streets, &c., from house to house, and (4) Instructions 
to periodically inspect specified premises. 

Method in inspection is important. Always take notes in 
writing, and record exactly what you find. Avoid all prejudice 
and the personal equation as much as possible. Distinguish 
what you find from what is told you, and note by whom you 
‘are told. Be exact as to names, places, hours, and dates, and 
details generally. Cultivate the art of observation and enquiry. 
Know your subject that you may know what to observe and 
what to enquire into. I will endeavour to illustrate my mean- 
ing by instances of observation and enquiry generally, and then 
describe more especially the inspection of dwelling places and 
other premises. 

Over crowding. — This 1 is a constantly recurring nuisance, and 
in inspecting it is necessary always to ascertain the wine of 
occupants of every room in every sub-let house. It is not 
always possible to vet a correct statement from the occupant of 
any particular room, but enquiry of another occupier in the 
same house will frequently elicit not only the number living in 
a particular dwelling, but the number in the whole house: 





* The Lecture was illustrated by diagrams, plans, sections, Xe. 
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Corroboration is valuable in securing accuracy. The number 
and size of the beds are strong evidence. The size of a room 
need not always be exactly measured, with a little experience 
it may be mentally calculated with sufficient approximation for 
practical purposes. With this object in view the method of 
calculating area and capacity must be practised. It is well 
always to ‘notice the number of air inlets and outlets in a room, 
and the situation and use of the door, window, and fireplace. 
The open space about the house itself should also be noted. 

Smoke also requires special care in observation. For this 
purpose a diagram of smoke shades is useful, so that an idea of 
the density of the smoke may be conveyed to others in giving 
evidence, and as a permanent record. In making observations 
of smoke the following points must be noted. The date and 
time of day. The description of the premises upon which the 
chimney 1 is situated, and the use to which the furnace or fire- 
place is put. The kind of sky or background against which 
the smoke is seen issuing. The density ‘and variations in the 
density of the smoke according to corresponding numbers on the 
diagram. The duration in minutes of the prevalence of each 
particular shade of density. Furthermore, you must distinguish 
smoke from steam, or steam and smoke mixed. If the density 
and duration of the smoke be sufficient to constitute a marked 
nuisance, do not fail to enquire who has charge of the furnace 
at the time. The construction of the furnace and the quality 
of the fuel used are questions rather for an engineer. 

Dangerous Infectious Disease.—In making an enquiry of this 
kind, in addition to the information contained in the Notification 
Certificate, the following facts should also be ascertained. 
Where the clothes are washed; whence the milk supply is 
obtained ; the occupation of the patient: the school, workplace, 
or office ended, and date of last attendance ; ihe date of the 
beginning of illness and the appearance of rash (if any); the 
probable source of infection. (For this purpose you should 
carry a table of the maximum, minimum, and mean incubation 
periods of the various diseases.) The room occupied by the 
patient, whether it is a bed-room or a living-room; other 
occupants of the room, and the name and address of the nurse 
or attendant and other duties of the attendant. Precautions 
taken to isolate the room and the patient, and if improperly 
isolated whether the medical attendant considers removal to 
hospital inadvisable, and if so, why ? if removed, to what hospi- 
tal and on what date; if not removed the probable date when 
disinfection will be required. (A table of the average duration 
of infectiousness in the various diseases is useful for this purpose. 
If intimation can be obtained from the medical attendant directly, 
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or indirectly through the person in charge, this is still more 
useful.) A record of the sanitary condition of the premises 
must be made, and the house inspected in detail as to the num- 
ber of persons occupy ing each portion of it, their occupation, 
and the work-place, or school attended. In ae case of Small 
Pox the Vaccination Officer must be notified. If the infectious 
sufferer be a child notification should be sent to the teacher of 
the school attended by the patient. The principal points of 
these details, in addition to the particulars on the Notification 
Certificate, should be kept consecutively in an Infectious Disease 
Register so that all essential references to any particular case 
may be seen at a glance. 

Sampling Water.—As another illustration, it is frequently 
necessary in rural districts to ascertain the quality of the well 
water. For this purpose a sample of the water must be taken. 
The best method is to use a Winchester quart bottle, equal to 
a half gallon, with a ground glass stopper. The bottle should 
be well cleansed and prepared by being rinsed with hydrochloric 
or other acid, and then be rinsed several times with water 
until the drippings are no longer acid to the tongue and taste, 
and at the time of use, rinsed with the water to be sampled, 
The bottle should then he filled with the water within an inch 
or so of the neck, the stopper inserted and tied down securely. 
Sometimes a luting of linseed meal or clean clay 1 is laid round 
the stopper; but an india-rubber cap over all is the best. It 
should then be sealed, and securely packed in straw or hay in a 
wicker basket for transport. 

Sampling Food.—Another instance, under the Sale of Food 
and Drugs Adulteration Act you must be familiar with the 
usual procedure. A sample is purchased i in the ordinary way 
by yourself or by an agent. After paying for it, the vendor is 
informed for what object it has been purchased. Divide the 
sample into three parts; securely fasten and seal each part and 
number and letter them, taking note of the number and letter, 
and of the name and address of the vendor. Offer one of the 
parts to the vendor, take the other two parts away, sending one 
to the analyst and retaining the other to be produced i in cone 
if a prosecution be necessary. For the purpose of sampling, 
proper bottles and tins with labels attached must be carried 
in a bag, which should also contain a special notebook. The 
quantities necessary to be purchased are about a pint of milk, 
or a pound of butter, and other substances in proportion, but 
an ounce or two of condiment is sufficient. In sampling milk 
or other food in transit it is necessary only to take the sample 
without dividing it: but, in case of prosecution it is necessary 
for the consignee to give evidence as to what he had contracted 
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to buy. Possibly the contract may have been for skim milk, 
for instance. 

Unsound Food.—The method of procedure in the case of 
unsound food must not be confused with that of adulterated 
food. The unsound food may be an animal intended to be pre- 
pared for food, or any article, solid or liquid, intended for the 
food of man. Be quite nee in the first place shat i as 
intended for food, and in the second that the food is unsound, 
and then seize it at once. After seizing it, if still in doubt the 
opinion of a colleague at hand may be asked, or the Medical 
Officer of Health be consulted. The food or a sample of it, if 
bulky, is then taken to a Justice who will condemn it, order its 
destruction, and issue a summons when necessary. It should be 
prevented from being used as food by saturating it with common 
carbolic acid or cr eosote, and then be buried or burned. 

Flouse Inspection generally.—In considering the inspection of 
premises it may be well to first give a general idea of the inspec- 
tion of an or dinary house. First beer ve, externally, the access 
of light and air, the open space around, whether it is properly 
levelled and drained, and the guttering acl roofing. Note any 
animals kept and es ene. any offensive accumulation, 
ditches or stagnant water, and Vhother any offensive trade is 
carried on or any effluvia is produced. Within the house, note 
any dampness, especially in garret or basement, the absence of 
any dry area or damp course, whether the basement is impervious 
and if there is any ventilation below the floor, and any under- 
ground sleeping room. In staircases, passages, and rooms, 
observe the soundness and cleanliness oF the surfaces generally. 
In the last, the structural and decorative condition of the 
surfaces, the cubic capacity, and the number and ages of the 
occupants, and the purposes for which occupied. The points of 
lighting and ventilation must also be attended to. In' reference 
to water -closets their number, situation, ventilation and cleanli- 
ness should be noted, the efficiency o the apparatus and the 
mode of water supply. The soundness, disconnection and ven- 
tilation of the house drain, the disconnection of waste pipes, 
overflow pipes, rainwater pipes, and the situation of gullies, the 
absence of receivers and cesspools. The wash-house floor should 
be smooth, sloped and drained, and the waste cut off. It should 
be ascertained whether the water supply is constant or inter- 
mittent, and whether from a main or from some other source, 
and ie capacity, situation and cleanliness of the cisterns must 
be noted, and the course of the overflow and supply pipes there- 
from. The ash receptacles will require attention, and, where 
dry systems of excreta-removal prevail, also the ash or dry 
earth-closet. 
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Before speaking of premises in detail it will be well to give a 
few approximate definitions, the legal definitions are generally 
lengthy and complicated, but the following are useful to the 
practical understanding of certain points. Places of human 
habitation not only include places used for dwelling purposes, 
but also those used for other purposes of habitation. A dwelling 
Is generally held to be so constituted by the act of sleeping, or of 
passing the night with intent to sleep. A building is a struc- 
ture partly or wholly enclosing cubic space, and more or less 
permanently attached to the soil, A honse not only includes 
a dwelling house, but also any building capable of being used 
for habitation. The curtilages and appurtenances attached toa 
house, wholly or partly used as a dwelling, are generally held to 
form part of the house. 

Dwellings.—In classifying dwellings they may be regarded as 
movable or fixed. Movable dwellings include canal “beats on 
water; tents, vans, and sheds on land. - Fixed dwellings include 
hop and fruit pickers’ dwellings, cottages and huts, and larger 
houses. 

Canal Boat Dwellings.—In inspecting a Canal Boat the points 
to be noted are :—Is it a Canal Boat? With the exception of 
ships registered under the Merchant Shipping Act any vessel, 
however propelled, for the conveyance of goods along any 
inland water way within the body of a country is a ‘Canal 
Boat. It must be ascertained whether it is used as a dwelling, 
and, if so used, if it is registered. If registered, the word 
‘ registered,” the name ancl place of registr ation, the registered 
number and the name of the boat should be found conspicuously 
painted on both sides of the cabin on the stern, so as to be 
plainly seen from both sides of the canal. If pr operly lettered 
and marked the master’s certificate should tally, and state the 
maximum number of persons allowed in the dwelling. It should 
be ascertained that the dwelling is properly used. A cabin is not 
allowed to be occupied as a sleeping place at any time by a male 
over 14 and a female above 12 years, unless husband and wife. 
A cabin occupied as a sleeping place by husband and wife is 
not alluwed to be occupied as a sleeping place by a male above 
14 and a female above 12. There must be 40 cubic feet of 
free air space for each person under 12, and 60 cubic feet 
above 12.° Ina “fly” boat (worked by shifts) 180 cubic feet is 
required for two persons occupying a cabin at the same time as 
a sleeping place. These conditions are modified slightly for 
boats built before 1878. In inspecting a Canal Boat ‘for regis= 
tration the following conditions must be looked for :—That 
there is at least one dry clean weather-proof cabin in good 

repair. That the capacity of the after-cabin be 180 cubic feet 
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and the fore-cabin 80, if intended to be used as a dwelling. 
That sufficient means are provided for ventilation in addition 
to the door. That adequate and convenient sleeping accommo- 
dation is fitted or constructed. That one cabin is fitted with a 
suitable stove and chimney. That a suitable tank for storing 
at least three gallons of water is provided. And, that if used 
for offensive cargo, a cabin used as a dwelling is separated by 
two bulk-heads, four inches apart, of which that next the cabin 
is water-tight, and the space between, open to the air and 
supplied with a pump. ‘There are one or two other less 
important requisitions as to narrow and wide boats. <A 
“narrow: boat is less, and a “wide” boat more than 7 -feet 
6 inches across. Any structural alteration voids the certificate. 
For the purpose of inspection the hours are from 6 a.m. to 
Jam, 

Niprab le Dwellings.—In reference to tents, vans, sheds, and 
similar structures it must be noted whether they are kept in a 
cleanly and habitable condition. ‘That no nuisances arise in con- 
nection with them, and that no infectious disease is nursed 
therein. Under the Housing of the Working Classes Act, 
1885, section 9 (2), the sanitary authorities may make bye-laws 
for this class of dwelling, and it is generally provided that 
they shall not. be erected within 100 yards of a street or 
dwelling-house. 

Hop Pickers’ Lodgings—The points for inspection and 
observation here are:—That the habitation is clean, dry, and 
weather proof, and is ventilated and lighted. That a floor space 
of 15 square feet is allowed each occupant, children under 12 
being allowed one-half. That clean straw or other suitable 
material is supplied for bedding, and renewed when required. 
That the beds occupied by adults of different sexes are separated 
by a screen. That there is a sufficient supply of good water. 
That there is a separate cooking place for every 15 persons. 
That there is adequate privy accommodation for each sex. 
That immediately before occupation the premises and accessories 
have been thoroughly cleansed, and during occupation are 
kept cleansed. 

Vegetable and Fruit Pickers’ Lodgings require similar regula- 
tion and supervision. 

Cottage Dwellings.—These are mainly to be found in rural 
districts but exist also in towns. Dampness, pollution of surface 
and of subsoil water are the great troubles here, and may 
be briefly considered under the heads of construction, refuse 
removal, and water supply. In addition to the general state of 
repair they must be kept wind and water-tight. In a water- 
logged soil subsoil drainage may be necessary. A ventilated 
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space between the floor and the earth, or a basement layer of 
concrete, are things not generally found. There should be an 
absence of earth or refuse matters against the outer walls, and 
a dry space, or area, 3 feet wide from 6 inches below the level of 
the floor upwards may be required. If then the walls require 
support this should be filled in with rubble, or the area may be 
arched over in places. Of course in new cottages a proper damp 
course would be inserted above ground level. In some cases it is 
desirable also to pave the surface outside for a distance of a few 
feet from the walls. Proper guttering and piping to carry off 
the rain water must be provided. The windows should be made to 
open properly, and the place where the food is kept should venti- 
late into the open air. The slop water should be cast into a proper 
sink, with the waste cut off and delivering into a culvert or 
drain which should deliver upon the land at a distance. There 
should be no sunken pit for excreta or refuse, but a proper ash 
or earth closet above ground, and the receptacle should pr eferably 
be movable rather than fixed, but in any case it should be im- 
pervious. Cesspools should on no account be permitted near a 
cottage. The object of cesspools is to intercept and retain solid 
excreta, but solid excreta should not be permitted to enter drains 
unless there is a proper sewerage system, and then cesspools are 
not necessary. In a rural district with available land, cows, 
pigs, and other animals should be kept at some "anes The 
manure should be heaped, away from the vicinity of the dwelling 
and of the well, and the surface of byres should be properly 
drained on to land, not into a stream or pond. The water used 
in cottages may be either rain water, surface water, well water, 
or high pressure water from the main. ‘The surface from which 
the rain water is collected, and the receptacle in which it is kept 
should be observed to be cleanly and constructed of proper 
material. Surface water unless it comes from good grass land, 
moor land, or high uncultivated land is objectionable. Well 
water, if derived from a shallow well is open to suspicion, and 
its pollution i is one of the commonest troubles of cottage dwel- 
lings. The only remedy then is to sink a properly steyned deep 
well, or to lay on a high pressure water supply from a main. 

Larger Dwelling Houses. —Turning now to the larger type of 
dwelling houses, it is not necessary “to take into consideration 
the duration af tenancy, whether nightly, weekly, monthly, or 
quarterly, but the external relative position and the internal 
relative occupation are most important points. 

The Kauternal Relative Position of Dwelling Houses influences 
the number of fronts, whether they be 1, 2, 38, or 4. Taking 
the ordinary dwelling house to be constructed in rectangular 


co) 
form, houses are generally described as detached, semi-detached, 
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or terrace houses. These have respectively four, three, and 
two fronts, the two fronts of the last being on opposite sides. 
If these houses back immediately upon one another they form 
respectively semi-detached, four-group, and back-to-back houses, 
possessing three, two, and one front respectively. In a four- 
group house the two fronts, unlike those of the terrace house, 
are on contiguous sides, just as in corner houses formed at the 
return anglés of a block of terrace houses. In the house with 
one front there can be no perflation of air, and in a house with 
two fronts on contiguous sides only a partial and diagonal per- 
flation. This apples to four-group houses and corner terrace 
houses. The construction of back-to-back houses of more 
storeys than one intensifies their objectionableness, as the room 
below ventilates into the room above by means of the open 
staircase, and this is not even overcome by the enclosure of the 
staircase and the insertion of windows, if the house be occupied 
by several families acting independently. But a still greater 
drawback to this class of house is the absence of proper 
curtilage or open space for the deposit of refuse receptacles 
and for other domestic purposes. 

The Internal Relative Occupation of Dwelling Houses is 
dependent upon whether they are constructed for one or 
many tenants, and they may be classified somewhat in this 
manner :— 

The house constructed as one dwelling, that is a self- 
contained house, which has been altered into a house let in 
separate lodgings (in which class of house the underground 
lodging or dwelling i is generally found), or into the common 
lodging house. 

2. The house constructed in separate dwellings, known as 
the common-stair house or model dwelling house, and which is 
large or small according to whether it is constructed as a 
common-stair block or a cottage block. 

3. The house constructed as a common dwelling for many 
occupants, examples of which are the model common lodging 
house, and the shelter or refuge. 

rae. special kind of dwelling house constructed to harbour 
animals and lodge human beings, namely the stable dwelling. 

Houses Let in Separate Lodgings, Tenements, or Dwellings 
require continuous supervision by the sanitary authority. To 
facilitate this they are in many cases registered under bye- 
laws. The special point to be noted is that under these 
bye-laws the landlord is made lable for structural repairs, 
the maintenance of the drainage and means of ventilation, 
and the cleansing of all parts of the premises used by two or 
more tenants, whilst the tenant is held responsible for the 
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management and cleansing of his own rooms, and the parts of 
the premises used solely by him. In addition to the ordinary 
conditions and requirements of a dwelling house the points to 
be observed during inspection are :—That at least 300 cubic 
feet of air space is Gieaed each person in a sleeping room, and 
400 in a room used for sleeping and any other purpose. 
Children under 10 years of age are generally allowed half this 
amount, although children are far more susceptible to the 
effects a want "or fresh air than adults. That every sleeping 
room is perflated daily by an open window for an hour or two, 

whenever possible. That the cisterns are kept cleansed. That 
one closet at least is provided for every 12 persons, and is kept 
clean and in good order and repair. That the ash receptacles 

are dry and clean, and in good repair, and contain no wet. refuse. 
In reference to the state af cleanliness of the rooms, that the 
refuse matters, liquid and solid, are removed daily and the 
receptacles cleansed, and that a surfaces are kept ‘clean, and 
the floors swept daily and washed weekly. As regards the 
cleansing of the house, this is done annually by whitewashing 
or washing where required, and renewing the paint when 
and where necessary. ‘That no animals are kept so as to 
render the premises filthy. That yards and open spaces 
are clean and in good order, and the former properly 
paved and drained. Lastly, that the presence of infectious 
sickness is immediately reported. 

It is gene! rally in this class of house that underground dwel- 
lings exist, that is to say, any underground room let. separately as 
a dwelling, the floor of which is more than three feet below the 
adjoining ground level. In inspecting such a dwelling to 
ascertain whether or not it is illegally occupied, it should be 
noted whether there is a bed in the room, and whether the 
room is let separately from any other room in the house, except 
an adjoining front or back underground room. It must be 
ascertained whether the cellar is seven feet high and whether 
it is three feet above the nearest ground level. If there be 
outside, and along the entire frontage, an open area two feet 
six inches wide, ane whether the surface is six inches lower 
than the floor level. Whether the room is effectually drained. 
If there be the use of a closet and ash receptacle, and whether 
the room has a proper fire-place and flue, and an external 
window nine feet square, the upper half opening, or in the case 
of a back cellar half this size. Remember that steps for access 
to the cellar, and other means of access to any dwelling above, 
are allowed in or over the area provided they do not block the 
window. In addition to these requirements, in London there 
are others, although it is in the power of the sanitary authority 
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to modify them. The principals are, that there is a proper damp 
course in the walls, that the area is properly paved, that the 
space beneath the floor (if any) is ventilated into the outer air, 
and that the room is secure against the rising of exhalations. It 
is extraordinary that the last two, especially the former of the 
two, should have been omitted from the requirements of the 
Pablic Heath Act, 1875. Even now there is no provision, as 
to the other side of a back area, that is to say beyond three 
feet of the house, to prevent the erection of high structures 
that may block out practically all ight and air from the dwelling. 
This is a condition of things very commonly found in the 
metr opolis. 

There is another kind of lodging-house very similar to those 
just mentioned, namely, seamen’s lodging-houses, and the Sani- 
tary Authority of a seaport town, with the sanction of the 
Board of Trade, may make Bye-Laws and Regulations for 
licensing, inspecting, and for the sanitary éordition of these. 
It is unnecessary to give such conditions in detail. They may 
be sufficiently appreciated from what has been already said in 
reference to other lodging-houses. 

The Common Lodging House invites our attention next. This 
is a house kept for profit, in which sleeping and other accommo- 
dation is provided, more or less in common, for strangers, at a 
charge of a few pence per night. Here upon inspection you 
will ascertain, firstly, that the conditions of wholesomeness 
needed for dwelling houses in general are observed, and, 
secondly, that it possesses certain conditions in particular. You 
will look first for the words “ Registered Common Lodging 
House” affixed outside, and inside for a copy of the Bye-Laws 
with respect to Common Lodging Houses affixed in a suitable 
and conspicuous position. In each room you will observe that 
a placard is affixed in a conspicuous position, stating the number 
and description of the room, and the maximum number of 
lodgers authorised to be received into it at one time With 
regard to the furniture, that the number of beds and utensils 
sufficient for the maximum number of persons allowed is supplied 
in each room. With reference to the separation of sexes, it 
must be seen that only one male occupies each bed, that no male 
over ten years of age occupies a room used by females, that no 
female occupies a room used by males above ten, excepting a 
room set apart for married couples, in which case you will see 
that a wooden partition is fixed from six inches above the floor 
to a sufficient height above each bed, so as to act as an effectual 


ro) 


screen. As to cleansing, note that, the beds and bedding are 


kept clean and wholesome, and aired daily, vessels cleansed daily, 
all floors and stairs swept daily and washed weekly, and all 
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surfaces of walls, furniture and effects kept cleansed, and that 
cleanliness and se ae generally are maintained. That 
sufficient water is supplied for washing in basins, and that these 
as well as the towels are kept clean. That the sanitary conve- 
niences, ash receptacles, and open spaces, are kept clean and in 
good order. When inspecting a house for registration, in 
addition to the ordinary conditions of wholesomenéss, it should 
be specially observed that the ventilation is good, and that 
the bed rooms have proper ventilators and are above ground, 
that the kitchen accommodation is proper and the water supply 
sufficient, that there is one closet for at least every twenty 
lodgers, that there are sufficient ash receptacles, and that the 
washing accommodation is sufficient and separate from the bed 
rooms. 

Another class of common dwelling, that has been brought 
more into prominence by the Salvation Army, is night sheivena 
and refuges. Air space, ‘ventilation, and cleanliness are much 
to be desired where human beings are closely congregated in 
buildings put to such use. The conditions are those of common 
lodging-houses, in fact rather more acute, but not being kept 
for “profit it bar been ruled by the Courts that they cannot be 
registered as such. 

‘Common lodging-houses have hitherto been ordinary dwelling- 
houses converted to that use, and in the majority of instances 
are ill-adapted for the purpose. Glasgow led the way in the 
matter of improvement, but recently some improved models 
have been erected in London and are worthy of a visit, namely, 
the common lodging-house of the London County Council, 
Parker Street, Drury Lane, and Lord bases Lodging- 
House, Bond Street, Vauxhall, the latter is even better appointed 
than fie former. 

In a similar manner the conversion of ordinary dwelling-houses 
constructed for one family to the use of many has beech partly 
superseded by a number of large buildings specially constructed 
in separate dwellings. The conditions of construction required 
in this class of buildings are not even now settled, although there 
are certain points that are desirable. The limitation of the 
height of the building to about five storeys. The proper lighting 
of such dwellin gs, so that above lines, drawn from the bases of 
the rear and fore fronts, at an angle of 45° upwards, that is, 
half-way between the ver ‘tical fronts and the horizontal or ound 
level, there should be no obstruction to light and air. All 
the habitable rooms should possess through ventilation, The 
minimum height of rooms nine feet, and the minimum area 
144 square feet for living, and ninety-six square feet for sleeping 
rooms. On each floor there should be sufficient and proper 
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water supply, and a sufficient and proper number of water- 
closets. In new dwellings to be erected the latter should be 
cut off by a disconnecting lobby open to the external air, and 
they are best situated one above another in a tower. This 
is important, because such buildings are constructed on the flat, 
often in such a manner that the apartments communicate 
directly or indirectly with each other, having no ventilated 
staircase, well to separate them as in an ordinary house. ‘The 
different manner in which various dwellings of this type are 
occupied render it difficult to generalise as ‘to the exact details 
of arrangement and construction, but the addition of a balcony 
or open space, attached to each ‘dwelling, or on each floor, for 
exclusive use, is a great advantage sanitarily. 

It is held by many that these large blocks of dwellings are 
objectionable, and that smaller houses or cottage blocks should 
be erected. The immense value of land in the centre of cities 
militates against this, but outside this area a number of cottages 
or smaller dwellings for one, two, or three families have been 
erected in such a manner as to dispense with a common stair- 
ease. ‘There is no reason whv the Bye-Laws for houses let in 
lodgings should not be applied to dwellings of these last two 
types if necessity demands, but the occupants are generally 
of a provident and careful class, and a resident caretaker 
exercises constant supervision. 

Stable dwellings of old date, and some of more recent, 
are in the majority of cases extremely objectionable in con- 
struction and arrangement, and you will experience some 
difficulty in remedying the objectionable conditions. How- 
ever anxious you may be to remove gullies from outside 
dwelling houses you will find these invariably to exist inside 
stables, and the rooms over the stable are mostly entered by 
a staircase through the stable, so that dwelling over a stable 
is only an apology for dwelling in a stable. The an pro- 
duced by the animals, and by their excreta (which is frequently 
allowed to accumulate), ascend. ‘The closet is usually situated 
under the stairs, and is seldom lighted or ventilated. Frequently 
the back dwelling rooms in the loft above have no proper sky- 
lights. These are matters which will require your attention to 
remedy, by proper outside manure-bins, and proper light and 
ventilation to closets and back rooms, and cleanliness generally. 
The ventilation of the stable may frequently be improved by 
the insertion of air bricks in the back wall, for stables are 
generally in the same condition of relative e position as back to 
back houses, having only one front. 

It is almost unnecessary to advise you that when you discover 
dwelling houses grossly unhealthy on account of bad construc- 
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tion and repair, or grossly obstructive dwellings, or an area 
containing these, it is your duty to report the fact to the 
Medical Officer of Health for the purpose of putting the 
Housing of the Working Classes Act into force. 

I must now direct your attention to certain classes of profes- 
sional and trade premises. Schools require inspection from time 
to time. The area, space, and ventilation of the class rooms, 
and the situation and condition of the W.C.’s and drainage are 
points to be observed in all schools, whether day or residential. 
In the latter the ordinary sanitary conditions of a dwelling 
house are required in addition. 

Factories, premises upon which steam, water, or other power 
is used for manufacturing, are under the supervision of the 
Factory Inspectors. evi the supervision of Workshops now 
falls within the duties of Sanitary Inspectors. A workshop 
includes any premises, room, or place within which any manual 
labour is exercised for the purpose of gain, and over which 
the employer has a right of access. You will observe that 
the use of power converts the premises into a factory. 
A Domestic Workshop is a workshop in a private heuse, room, 
or place that is used as a dwelling, and in which the only 
persons employed are members of the same family dwelling 
there. Bakehouses and Laundries are also regarded as Work- 
shops. <A retail bakehouse is any bakehouse or place in which 
the bakings are sold by retail in a shop or place occupied 

together with a bakehouse, -It-does not ineludesyholesale bales 
houses pt baking factories. There is no special definition of 
laundry. 

You have power to inspect by day any place believed to be 
a workshop, and by night when any person is believed to 
be employed there, night meaning from 9 p.m. to 6 a.m. 
The points to be observed in inspecting are:—That. the place 
is ina cleanly state. ‘That the walls and tops of rooms, passages, 
and staircases are limewashed, or, if painted and varnished every 
seven years, are washed at ee ee every 14 months, and at 
other times when necessary for health. That no effluvia arise from 
excremental sources, or other nuisances dangerous to health. 
That it is not overcrowded, and is so ventilated as to render all 
impurities generated therein harmless as far as practicable. 
That if any child under 14, young person 14 to 18, or woman 
over 18 years, be employed it be reported in ae that the 
Factory Inspector may be informed. ‘That lists of out-workers 
are properly kept, notes of these should be taken. That the 
sanitary conveniences are sufficient, especially with regard to 
number, and that there is separate accommodation for each 
sex. It is common to find these in the form of latrines, trough- 
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closets, and urinals, and it should be ascertained that they are 
pr operly attended ~ at frequent intervals. 

In regard to Bakehouses they are not only subject to the 
requirements of workshops generally, but there are certain 
special requirements of which particular note should be taken. 
They are:—That all the inside walls and: tops of rooms, 
passages, and staircases are either painted or varnished or 
lime-washed. That, if the former, painted in oil of three 
coats and renewed every seven years and washed every six 
months; if the latter, limewhited at similar halt-yearly inter- 
vals. That no place. on the same level, which is part of the 
bakehouse premises, is used as a sleeping place, unless com- 
pletely partitioned off, and possessing a window nine feet square, 
one-half opening. That there is no receptacle for excreta, or 
liquid, or solid refuse, within or communicating with the ie 
house, and that the cistern supplies no closet directly, and 
generally that the bakehouse is not unfit for use or occupation. 
Tf unfit the bakehouse cannot be compulsorily closed, but the 
offender can be fined until it be brought into conformity with 
the requirements of the Act. In London and other large 
towns numbers of bakehouses are situated underground, a con- 
dition of things which entails the enclosure of cellars, yards, 
and areas, the consequent exclusion of light and ventilation, 
and the placing of refuse receptacles and solid refuse as well as 
drain openings within or near the bakehouse, from inability to 
place them elsewhere. Unfortunately the regulation of bake- 
houses appears only to have contemplated fie protection of 
the health of the workers therein, and to have overlooked the 
protection of the food, especially Aen it has left the ovens. 

Slaughterhouses. in inspecting slaughterhouses it is necessary 
to ascertain that the slaughterhouse premises have been licensed 
by the authority, and that the license has been duly registered. 
You will then proceed to ascertain that water is supplied to 
every animal in a lair previously to slaughtering. That there 
is proper means for securing the head of cattle to avoid suffer- 
ing. ‘That the ventilation, drainage, and water supply is in 
proper order and efficient. That the quantity of water especially 
is sufficient for cleansing purposes. That the walls and floor 
are in good repair so as i prevent absorption, and are cleansed 
within three hours of slaughtering. That all the internal sur- 
faces are hot limewashed every three months. That no dog is 
kept in the slaughterhouse, nor any other animal except such as 
is intended for slaughter. Dogs are specially excluded because 
they harbour a tape worm (tenia echinococcus) the cystic form 
of which (echinococcus hydatid) becomes parasitic in both 
ruminants and man. That animals are kept no longer than is 
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necessary, and only in the lairs. That non-absorbent vessels 
with tight covers are provided and cleansed, and that all refuse 
matters are placed in them forthwith and removed every 
24 hours. Similarly that all skin, fat, and offal are removed 
within the same period. In inspecting slaughterhouses previous 
to registration for the purpose of granting a license certain 
other points must be observed, namely: That the premises are 
not within 100 feet of any dwelling house, and are open to the 
air on two sides. That the Aoor of. the slaughterhouse is not 
below the level of the ground, and that the approach is not 
through a dwelling house or shop, and not inclined more than 
one in four. That there is no room or loft over. That an ample 
receptacle for water is provided, the bottom of which is not 
less than 6 feet above the floor level. That there are means 
ot thorough ventilation. That the floor is well paved with 
impervious material sloped towards a properly-trapped gully. 
That the inside walls are covered with a smooth impervious 
material to a sufficient height, say 5 or 6 feet. That no pos- 
sible source of effluvia communicates with the slaughterhouse, 
and that every lair is properly drained, paved, and ventilated, 
and has no habitable room over. 

Dairies, Cowsheds, and Milkshops are controlled under Orders 
of the Local Government Board, dated 1885 and 1886. These 
Orders have been made under the Contagious Diseases (Animals) 
Act, 1886, and it is compulsory for Dairymen to be registered 
and fox the Sanitary Authority to keep a register. Furthermore, 
new dairy premises must be ‘constructed to the satisfaction of 
the Sanitary Authority, and old buildings cannot be occupied 
unless they provide for the health of ae cattle, cleanliness of 
the vessels, and the protection of the milk. An infected person, 
or one who has been in contact with an infected person, is not 
permitted to take part in the business. No receptacle for 
excreta may communicate with a dairy building, nor may the 
building be used for sleeping, or other improper purpose, and 
swine are not to be kept in it, and the milk of a diseased cow 
suffering from pleuro-pneumonia, cattle plague, or foot-and- 
mouth disease, is not to be used for human food, nor, unless 
boiled, for the ‘food of animals. This Order makes it permissive 
for the Sanitary Authority to make Regulations, and in such 
Regulations the points usually provided for, and that will require 
the attention of the Sanitary Inspector, are: —That the Cow- 
shed is sufficiently lighted. That the ventilation is thorough, 
and preferably by louvred ventilators inserted in a lantern roof. 
That each cow is allowed 800 cubic feet of air space, or 600 
with perfect ventilation, any height above sixteen feet not 
being taken into account. That each cow has a superficial 
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space of eight feet by four, or two cows in one stall eight feet 
by seven. That the shed is properly paved with impervious 

material, sloped to a channel terminating at a trapped gully 
situated ‘outside where practicable. That a properly covered 
tank, kept cleansed, and containing at least twelve gallons of 
water for each cow, is provided, the bottom being at least six 
feet frora the floor, and the overflow disconnected. That each 
stall is provided with a water trough of impervious material, 
supplied by a proper pipe, and emptying by a proper waste. 
That the walls, doors, etc, are covered with an impervious 
material to a height of five or six feet. That impervious 
receptacles properly drained are provided outside the cowshed 
for grains and also for dung, and that they are not kept inside. 
That the upper part of the inside surface is cleansed and lime- 
washed every six months, and the lower five or six feet as 
frequently as necessary. That the floors and troughs are 
cleansed twice daily with water, the dung and offensive litter 
removed, and that all milk utensils are scalded or steamed 
as frequently each day as necessary. 

With reference to Dairies, the lighting and ventilation must be 
sufficient and thorough, the imner surface of the walls of imper- 
vious material toa height of 5 or 6 feet, the floor properly drained 
and sloping to an opening leading toa properly trapped gully out- 
side; for water, a properly covered tank, periodically cleansed, and 
of sufficient capacity, must be provided, the overflow discharging 
into the open; the upper parts of the buildings must be 
cleansed and lime washed, the lower parts of the walls, fix- 
tures, and floors must be cleansed, and the milk utensils scalded 
or steamed as frequently as may be necessary to keep them 

cleanly. In milk shops it should be noted that the fixtures are 

kept in clean condition, that the milk utensils are thoroughly 
cleansed with boiling water or steam as frequently as may be 
necessary, and that the water supply is pure. To prevent 
infection or contamination it should be seen that immediate 
notice is given of infection amongst the employés or their 
families. Incase of infection, all milk and utensils should be 
immediately removed from the infected building and thoroughly 
cleansed, and not replaced until the building itself has been 
thoroughly disinfected and cleansed. Offensive effluvia should 
be ouarded against by providing that no milk or utensils are 
kept in any place where they are likely to arise. 

Offensive trades and nuisances are dealt with in other lec- 
tures, therefore I will conclude with a few words as to equip- 
ee It is useful to carry official visiting cards, and also a 
small official certificate of appoimtment and power of entry 
bearing the seal of the authority, although it may be rarely 
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required; also a few forms for taking verbal complaints when 
on duty, upon which should be entered the date, the name and 
address of the complainant, the subject and locality of the com- 
plaint, and your own signature. These can be entered in the 
complaint book at the office subsequently, and be careful to 
preserve these forms, as well as all letters of complaint, to 
defend yourself against any possible charge of spite or excess 
of duty. Also forms for enquiring into infectious cases, forms 
for the inspection of dwelling-houses, for underground dwel- 
lings, &c. These, probably, you will find already drawn up for 
you by the Medical Officer of Health, and the various office 
books necessary will also be arranged by t he Clerk to the par- 
ticular Authority in conjunction with him; but you will always 
carry with you a pocket note book, and from it transcribe your 
daily work into your diary or journal. You will also require 
certain appliances. For testing drains: odour tests, in bottles 
or tubes; smoke tests, cases or a machine; exploratory tests, 
tools a labourers for opening up; elastic plugs for the hy- 
draulic or water test; and a level for gradients. For measure- 
ment: a foot rule, a long tape measure (one chain or 66 feet), 
measuring rods (5 or 6 feet laths, marked to feet and inches). 
For mmole. a diagram of numbered shades. For meat and 
other food, perhaps a lens. For sampling, bottles, tins, &e., a 
special note book, and a bag. For disinfection, vaseline for 
metal surfaces, gummed paper for chinks, brown paper for 
fire-places, pans “for sulphur or bleaching powder. The Au- 
thority to be properly equipped must provide certain accommo- 
dation, an infectious hospital, an ambulance, disinfecting vans, 
a disinfecting chamber and destructor furnace, and a temporar: V 
shelter ; also an infectious and a general mortuary, a post- 
mortem room, and a Coroner’s court. 

Fully equipped in knowledge and appliances, it remains with 
you to perform your duties to the Public, the Authority, and 
the Medical Officer, faithfully and discreetly, combining the 


suaviter in modo oe the fortiter in re. ‘3. 
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REPORT OF A SPEGIAL COMMITTEE OF THE INSTITUTE 


On the Quantity of Water Required to Flush a Water-Closet, and on 
the Regulations Restricting the amount to Two Gallons. 





Adopted by the Council, Nov. 1st, 1893. 





Your Committee have to report, with reference to the question 
of the regulations under the Metropolis Water Act, 1871, 
restricting the quantity of water discharged from flushing 
cisterns for closets, that they have had before them, and con- 
sidered in their bearing on the point, the following papers :— 


1. The Metropolis Water Act, 1871. 

2. The Report of the Commission appointed by the 
Board of Trade in 1872, and the evidence given 
before that Commission. 

. The Regulations made August, 1872, by the Board 
of Trade, under the Metropolis Water Act, 1871, 
which were based on this Report. 

4, The Regulations in force in other large towns. 


OO 


5. The correspondence on the subject from the Vestries 
of St. Giles, Islington, Paddington, Shoreditch, 
Marylebone, and St. Saviour’s, Southwark. 

6. The Correspondence from the seven associated Water 
Companies and from the Kent Waterworks. 


The Committee have also attended at Deptford and at the 
New River Head, and witnessed demonstrations given by the 
Kent Waterworks Company and by the seven associated Water 
Companies. The Committee have further arranged and carried 
out a series of over 800 experiments, specially directed to the 
question under consideration. 


In order to come to a retiable conclusion, it is, of course, 
essential, as pointed out in the communication from the Water 
Companies, to attend to the following matters : 

(a). The suitability of the flushing-cistern and water- 
closet on which observations are made. 

(b). The proper arrangement of the two, with regard 
to flush-pipe and connections. 
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These matters were carefully observed in the experiments 
made by the Committee. 


- The points that have to be considered with regard to the 
efficacy of a certain amount of flushing-water are :— 


First.—The effect of the flush in removing the matters 
deposited in the closet basin, from such basin and 


the trap connected with it. 
Second.—The effect of the flush in clearing the drain. 


Third.—The effect of the flush in clearing the dis- 
connecting trap. 


Descriptionof The special experiments for this purpose, alluded to above, 


Theanenat were arranged as follows (see also Sketch plan) :— 


7 7...  A.series “of drains was laid 50 ft. in length, partly pipes and 
the sketch at a: 

nat partly half-pipes or open channels, of the followi ing sizes and 
Report, or adients : —— 
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At the head of each drain was fitted a simple short hopper 
basin of a good type, with an “S” trap having a 2-inch seal, 
leading a a bend into the drain, the top of the closet baci 
being 2 ft. 3 in. above the eos A good Siphon Waste 
Preventer, discharging two gallons in 5 seconds and _ three 
gallons in 7 seconds, was placed 4 ft. 3 in. above the closet 
basin, and connected to the basin with a 14 in. flush-pipe, 
care being taken that there should be a clear waterway of this 
diameter from the cistern to the basin; at the lower end of 
each drain a disconnecting trap was fixed—two different forms 
of trap in ordinary use were employed at each gradient. Six 
hundred experiments were made in this series. Tables A 
and B and Diagrams A and B show the results of these ex- 
periments, first tt a two-gallon flush, secondly with a two-and- 
a-half-gallon flush, and thirdly with a three-gallon flush, the 
quantity of water in each case being carefully measured. 


A further series of drains was laid 26 ft. long, partly pipes, 
and partly open channels, of the following sizes and gradients :— 


A. ccvoesses LAO hala ee te 


The same closet and waste preventer were used, and the ex- 
periments were conducted, as in the longer drains, with two 
different forms of trap, 240 experiments being tried. 

From this description it will be observed that these experi- 
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ments have been conducted under certain conditions only, with 
respect to water-closet, flush pipe, application of flush, and 
gradient of drain. Time has not. sufficed to extend the eX- 
periments beyond the scope so far adopted, but the Committee 
think that further experiments on a more extended scale, would 
be of service in elucidating the entire question. 

The method of conducting the experiments was to place in 
the basin three lumps of artificial excreta (a mixture of soft soap, 
cocoa fibre, and clay) and five pieces of paper (newspaper). The 
contents of the flushing-cister n were then discharged, noting in 
each case how much material was left in the closet trap, how 
much in the drain, how much in the disconnecting trap, and 
how much passed through. All the materials were removed 
before the next experiment. 

With reference to the materials used in the experiments, it 
should be observed that they would be more easily flushed out 
than actual healthy excretal matter. 


The results of the experiments are as follows :— 


Dealing first with the closet trap, it will be seen from the 
tables and diagrams that when a large number of experiments 
is tried (as in the present case, where the average is taken over 
the whole of the experiments), a two-gallon flush does not always 
clear the material from the trap, even of a good type of short 
hopper closet, which clears more easily than any other form of 
closet. With a two-gallon flush the average amount retained 
is ) per cent., and with a three-gallon flush the trap is practi- 


° ° =) 
cally cleared, the retention being only {per cent. 


Dealing next with the drain and disconnecting trap, the experi- 
ments show little difference between the 4 in. and 6 in. drain 
and trap, so they may be considered together. 


In the case of a drain 50 ft. long, sane, is an ordinary length: 


when the drainage from the back ag the house is taken to a dis- 
connecting trap in front of the premises, and at a gradient of 
1 in 40 (3 i in. in 10 ft.), a steeper gradient than is * commionly 
used in practice, it will be seen from the Tables B and © and 


Diagrams B and C, 


1, That as regards the drain with a two-gallon flush the 
retention is 21 per cent., and with a three-gallon Hush 1¢-is 3 
per cent. 

2. Lhat as regards the disconnecting trap with a two-gallon 
flush the retention is 36 per cent., ane. with a three-gallon flush 
26 per cent. 


In the case of a drain 26 ft. long, which is a common length 


Method 


adopted 


Closet Trap. 


Drain. 


Disconnecting 
Trap. 


Drain. 


Disconnecting 
Trap. 


Regulations 
Metropolis. 


Regulations in 
other towns. 
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of a branch drain from a closet, and at the same gradient as 
before, 1 in 40, it will be seen from Tables C and D and Dia- 
grams © and D, 


1. That as regards the drain with a two-gallon flush the 
retention is 3 per cent., and with a three-gallon flush the drain 
1S iy suas cleared, the retention being only 1 per cent. 


That as regards the disconnecting trap with a two-gallon 
fe the retention is 26 per cent., with a three- gallon flush 19 
per cent. 


In drawing conclusions from the results obtained in these 
experiments it is important to bear in mind that the light 
flocculent floating matter containing mucus, which is charac- 
teristic of the diarrhoeal evacuations occurring in typhoid fever 
and other infectious diseases, is more dite to remove from 
closet pans by flushing than ordinary healthy evacuations, 
obviously therefore the provision of flushing water ought to ie 
liberal as this will have a direct bearing on the prevention of 
the spread of diseases in which the infection is found in the 


evacuations. 


THE CONCLUSIONS ARRIVED AT BY THE COMMITTEE ARE 
AS FOLLOWS :— 


I. With regard to the regulations made in 1872, it appears 
from the report of the proceedings before the Commissioners that 
no evidence at all was given as to the amount of water the waste 
preventers for closets should dischar ge in order to fulfil sanitary 
requirements, the main object in making the regulation about 
water-closet cisterns being to secure the abolition of the “ Stool 
Cock,” which was found to be very wasteful and objectionable. 
What actually took place was that the Water Companies 
proposed one- -and-a-half gallons, the Metropolitan Board of 
Works and the City Corporation asked for two gallons, and 
this latter quantity was readily acceded to by the Water Com- 
panies. It should be borne in mind also that sanitary dramage 
was at that time scarcely understood, and that there was little 
or no exper ience as to the amount of flush necessary in or der to 
meet sanitary requirements. 


II. With regar d to the regulations in other towns, although 
in the majority of cases the amount of the flush is limited to two 
gallons as in London, in several this limit of two gallons is ex- 
ceeded. In Edinburgh the limit is three gallons, and in Carlisle 
the amount is unlimited, but must not be less than two gallons. 
This latter case is important as being one in which a minimum 


is stated. 
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DIAGRAM A 


I}LLUSTRATING TABLE A 
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DIAGRAM D 


ILLUSTRATING TABLE D 





DIAGRAM C 


ILLUSTRATING TABLE C 
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6 inch drain. 26 ft long 
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TJ DIAGRAM E 


SHEWING THE GENERAL ARRANGEMENT OF THE EXPERIMENTAL APPARATUS 








The sketch shews 6inch pipes in position 
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III. As the Council is aware the thirteen Exhibitions which 
have been held by the Institute during the past sixteen years 
have given this Committee in their capacity as judges exceptional 
opportunities of forming an opinion upon Flushing Cisterns and 
Closets, inasmuch as nearly every variety of apparatus has come 
under their notice, and has been subjected to a uniform system 
of tests. The opinion they have formed is that the limit of the 
quantity of flushing water to two gallons is very undesirable for 
any kind of closet, and altogether prevents the use of a number 
of excellent forms of valveless closet, which are in accordance 
with the By-laws made by the London County Council under 
the Public Health (London) Act, 1891. 

IV. The Committee are of opinion that on sanitary grounds it 
is essential that a minimum quantity of flushing water should 
be specified, as the regulations at present in force, which specify 
a maximum only, would allow the fixing of cisterns holding 
much less than two gallons. 

V. They are also of opinion that it is desirable, in order to 
prevent waste of water, that a maximum should also be speci- 
fied. 

VI. With regard to the quantity, the Committee are of 
opinion that two gallons is not sufficient for a minimum, and 
certainly not for a maximum. It is therefore desirable that the 
regulations should be altered. 

II. The Committee are of opinion, both from long practical 
experience and after careful consideration of the results of 
the experiments described in this Report, that the minimum 
quantity of flushing water should be fixed at three gallons. 

VIII. The Committee are of opinion that the maximum 
should not be less than three-and-a-half gallons. 

IX. It is important for practical reasons that the words 
“capable of discharging,” which occur in the present regulation, 
should be altered, and they would suggest that Clause 21 of the 


Regulations under the Metropolis Water Act, 1871, should be 
altered to read— 


‘So constructed, as to discharge not less than three, nor 


more than three-and-a-half gallons of water at each 
flush.” 


ERNEST TURNER, 
Chairman of the Committee. 


E. Waite Wat is, Secretary. 
Oct. 30th, 1893. 
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TaBLE A.—Showing Results of 360 Experiments with 4-inch 





Drain Pipes and Channels. Drain 50 ft. long. 
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TaBLeE B.—Showing Result of 240 Experiments with 6-inch 
Drain Pipes and Channels. Drain 50 ft. long. 
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‘TaBLeE C.—Showing Result of 120 Experiments with 4-inch 





Drain Pipes and Channels. Drain 26 ft. long. 





Gradient of Drain, 1 in 40. 
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‘Taste D.—Showing Result of 120 Experiments with 6-inch 





Drain Pipes and Channels. Drain 26 ft. long. 





Gradient of Drain, 1 in 40. 
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EXPLANATORY NOTE. 


The desirability of altering the Regulations made under the 
Metropolis Water Act, 1871, so as to allow a larger quantity 
than two gallons of water to be used for flushing water-closets,, 
was brought before the Local Government Board by several 
Metropolitan Sanitary Authorities, from Nov. 1892 to May 1893,,. 
and the matter was referred by the Local Government Board to: 
the London County Council. The County Council applied 
to The Sanitary Institute for an opinion upon the question 
before replying to the Local Government Board, and as the 
proposition was of considerable sanitary importance, the Council 
of the Institute thought it desirable to carry out some special 
- experiments on the subject and record the results for the general 
information of those interested in the question. The report 
containing these records is given in the preceding pages, and a 
copy was forwarded to the London County Council. After 
receiving this report and making some further enquiries, the 
County Council in December last sent in an expression of 
opinion to the Local Government Board that the Regulations. 
made under the Metropolis Water Act, 1871, should be altered, 
and that every water-closet flush cistern should be so constructed 
as to be capable of discharging three gallons of water at each 
flush. This recommendation was referred back to the County 
Council by the Local Government Board as not being within 
the purport of the Regulations referred to, which have for their 
object the prevention of waste, misuse or contamination of 
water. The County Council have therefore slightly modified 
the wording, and have agreed on the recommendation of their 


Public Health Committee, to make application to the Water 


Companies to amend the Regulations in the direction required. 
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Tue great and increasing importance of the duties devolving upon Local 
Surveyors and Inspectors of Nuisances, in connection with the various 
Acts relating to Public Health, Drainage and Water Supply, the Sale of 
Food and Drugs, &c., led The Sanitary Institute of Great Britain in 1877 
to establish Voluntary Examinations, to appoint a Board of Examiners, 
and to grant Certificates of Competency in Sanitary knowledge. 

The Sanitary Institute, in which the older body was incorporated in 1888, 
is continuing this important work. 

The Examinations are arranged in two grades, and are intended to enable 
Local Surveyors and Inspectors of Nuisances, or Dereon: desirous of becom- 
ing such, or of obtaining the Certificate of the Institute, to prove their 
competency on the subject of Examination. Many Boards and Corpora- 
tions require Candidates, when making applications for appointments, to 
produce a certificate of this kind. A register of successful Candidates is 
kept at the Offices of the Institute, and a copy will be forwarded to Local 
Boards and Sanitary Authorities on application. 

The Local Government Board have approved of The Sanitary Institute 
as a body, whose certificate, that a person has by Examination shown 
himself competent for the office of Sanitary Inspector, under the Public 
Health (London) Act, 1891, shall be sufficient for the purposes of the 
requirements in Section 108 (d) of that Act. 

Up to December 31st, 1893, 89 Examinations had been held—33 for 
Local Surveyors, and 56 for Inspectors of Nuisances. 2579 Candidates 
had been examined, 244 as Local Surveyors, and 2335 as Inspectors of 
Nuisances ; of these 1498 passed the Examinations and received Certificates, 
118 as Local Surveyors, and 1880 as Inspectors. 

In order to make the Examinations for Inspectors more accessible to 


persons residing in the country, the Council now hold periodical Examina- 
tions in various centres, in addition to the Examinations held in London,. 
provided that at least 20 Candidates send in applications for Examination. 
These Examinations are carried out in the same way as the Examinations. 
in London, and no distinction is made in the Certificates granted. 

Each Examination occupies a portion of two days. On the first day the 
Examination of Surveyors occupies six hours—viz., usually from 11 a.m. 
till 2 p.m., and from 3 till 6 p.m., and consists of written papers only.. 
Inspectors of Nuisances have three hours’ written Examination on the first 
day. On the second day the Examination for each class is vivd voce, with. 
one or more questions to be answered in writing, if deemed necessary. 


REGULATIONS. 

Every Candidate is. required to furnish the Board of Examiners with. 
satisfactory testimonials as to age and personal character, and to give two: 
weeks’ notice previous to presenting himself for Examination. He must 
be able to write legibly and spell correctly, and possess a fair knowledge 
of arithmetic, so that he may be able to prepare a report on any subject. 
connected with his duties, creditable to himself and to the Authority 
employing him. 

No one under 21 years of age is admitted to the Examinations. 

The fees payable for the Examination are as follows :— 

As Surveyors, £5. 5s. As Inspectors of Nuisances, £3. 3s. 

But when the Examinations are. held in Provincial Towns in or out of 
England, £1. 1s. extra will be charged to the Candidate in order to cover 
the expenses incurred in holding an Examination out of London. The 
fee for Examination must be paid to the Secretary ; 10s. 6d. on making 
application, and the remainder at least one week before the day of Exami- 
nation. On the receipt of the fee, a ticket will be forwarded admitting to 
the Examination. 

A Certificate of Competency, signed by the Examiners, and bearing the 
Seal of the Institute, is granted to each successful Candidate. 

Unsuccessful Candidates for the Inspectors’ Examination are allowed to 
present themselves at any other Examination within twelve months on 
payment of half fees. 

Any person having passed the Examination and received the Certificate 
for Local Surveyor is, by virtue of having such Certificate, upon proposal 
_ and election as Member of the Institute, exempt from payment of the 
Entrance Fee, and will be called upon to pay only the reduced subscription 
of £1.; 1s. annually. 

Any person having passed the Examination and received the Certificate 
for Inspector of Nuisances is, by virtue of having such Certificate, upon 
proposal and election as Associate of the Institute, exempt from payment 
of the Entrance Fee, and will be called only to upon pay the reduced 
subscription of 10s. 6d. annually. 


The dates proposed for the Examinations for 1894 are as follows :— 
For Surveyors— 
London—Friday and Saturday, June ist and 2nd.* 
For Inspectors of Nuisances— 
Pon enaeyPeiday and Saturday, March 16th and 17th. 


London ee i April 6th and 7th. 
Durham eo x cael 27th and 28th. 
Bristol 3 s May 4th & 5th. 

Hull 56 - May 25th and 26th. 
Plymouth mr ss June 22nd and 23rd. 
Norwich “s ag July 6th and 7th. 
London oe si December 7th and 8th. 
Cardiff A “3 December 14th and 15th. 
Liverpool os oi December 21st and 22nd. 


The forms to be filled up before the Examination, by Candidates and by those 
persons recommending them, will be supplied on application to the Secretary. 


* The Examination for Local Surveyors will be discontinued after this date, 


SYLLABUS of SUBJECTS for EXAMINATION. 


——_—__—__— 


FOR LOCAL SURVEYORS. 


(1.) Laws AND ByE-Laws—A thorough knowledge of the Acts affecting Sanitary 
Authorities, so far as they relate to the duties of Local Surveyors; also, of 
the Model By- -Laws issued by the Local Government Board. 

(2.) SEWERAGE AND DrainaGE—The Sanitary arrangements of houses, including 
internal drainage, the construction of water-closets, privies, and dry- -closets, 
the removal and disposal of refuse ; the Sanitary defects of Builder’s and 
Plumber’s work; the Sanitary principles of Sewerage and Drainage and 
their application in the preparation of schemes for, and in the construction 
of, Sewerage works; the flushing and ventilation of sewers, and the treat- 

ment and disposal of sewage. 

(3.) WATER SUPPLY OF Towns AND HousEs—The sources of water, methods of 
collecting, purification (filtration, softening, &c.), and distribution. The 
Sanitary principles of Water Supply, and their application in the preparation 
of schemes for, and in the construction of, Water-works ; the various ways in 
which water is likely to become polluted, and the best means of ensuring 
its purity. 

(4.) StrucTURAL— Regulation of Cellar Dwellings and Lodging Houses, and of 
Baths and Wash-houses; General principles of Ventilation and their practical 
application; the amount of air and space necessary for men and cattle; the 
means of supplying air, and of ensuring its purity. 

(5.) HIGHWAYS AND STREETS—The Sanitary principles which should be observed 
in the construction and cleansing of streets and roads. 

Candidates will be required to make free-hand sketches. 


FOR INSPECTORS OF NUISANCES. 


Duties of Inspectors of Nuisances as defined by the Syllabus of Subjects for 


order of the Local Government Board, March, 1891. Examination. 

(1.) He shall perform, either under the special } . 
directions of the Sanitary Authority, or so far as 
authorized by the Sanitary Authority, under the 
directions of the Medical Officer of Health, or in 
cases where no such directions are required, without 
such directions, all the duties specially imposed upon 
an Inspector of Nuisances by the Public Health Act, 
1875, or by any other Statute or Statutes, or by the 
Orders of the Local Government Board, so far as 
the same apply to his office. 

(2.) He shall attend all meetings of the Sanitary 
Authority when so required. 

(3.) He shall by inspection of the District, both 
systematically at certain periods, and at itersals as 
occasion may require, keep himself informed in re- 
spect of the nuisances existing therein that require 
abatement. 

(4.) On receiving notice of the existence of any 
nuisances within the District, or of the breach of 
any by-laws or regulations made by the Sanitary 
Authority for the suppression of nuisances, he shall, as 
early as practicable, visit the spot, and inquire into such 
alleged nuisance or breach of by-laws or regulations. 

(5.) He shall report to the Sanitary Authority any 
noxious, or offensive businesses, trades, or manu- 
factories established within the District, and the 
breach or non-observance of any by-laws or regula- 
tions made in respect of the same. 

(6.) He shall report to the Sanitary Authority any } The Physical Characteristics of good 
damage done to any works of water supply, or athens | l Drinking Water—the various ways in 
works belonging to them, and also any case of wilful {| which it may be polluted, by Damage 
or negligent waste of water supplied by them, or any p to Supply Works or in Houses, and 
fouling by gas, filth, or otherwise, of water used for | the means of preventing pollution— 
domestic purposes. J Methods of Water Supply. 

(7.) He shall from time to time, and forthwith upon 
complaint, visit and inspect the shops and places 


The Provisions of the Acts and 
Model By-Laws relating to the duties 
of Inspectors of Nuisances. 


Nuisance, 

Methods of Inspection, of Dwellings, 
Cellar Dwellings, Dairies, Milk-shops, 
Markets, Slaughter-houses, Cow-sheds, 
Canal Boats and Nuisances especially 
connected with Trades and Manu- 


| 

J 

: 

| A knowledge of what constitutes a 
| factories. 

! 


kept or used for the preparation or sale of butchers’ 
meat, poultry, fish, fruit, vegetables, corn, bread, 


flour, milk, or any other article to which the pro- ) 
visions of the Public Health Act, 1875, in this behalf 
shall apply, and examine any animal, carcase, meat, 
poultry, game, flesh, fish, fruit, vegetables, corn, 
bread, flour, milk, or any other article as aforesaid, 
which may be therein; and in case any such article a 
appear to him to be intended for the food of man, The Characteristics of good and bad 
and to be unfit for such food, he shall cause the same { Food (such as Meat, Fish, Milk, Vege- 
to be seized, and take such other proceedings as may | tables). 
be necessary in order to have the same dealt with by 
a Justice: Provided, that in any case of doubt arising 
under this clause, he shall report the matter to the 
Medical Officer of Health, with the view of obtaining J 
his advice thereon. 

(8.) He shall, when and as directed by the Sanitary 
Authority, procure and submit samples of food, drink, 
a drugs suspected to be adulterated, to be analysed 

y the analyst appointed under ‘‘The Sale of Food ; 

and Drugs Act, 1875,” and upon receiving a certifi- r The sale of Food and Drugs’ Act, 
cate stating that the articles of food, drink, or drugs 
are adulterated, cause a complaint to be made, and 
take the other proceedings prescribed by that Act. 

(9.) He shall give immediate notice to the Medical : : 
Officer of Health of the occurrence within the dis- ; The Regulations affecting persons 
trict of any contagious, infectious, or epidemic disease ; suffering or recovering from Infectious 
and whenever it appears to him that the intervention diseases, and some knowledge of such 
of such officer is necessary in consequence of ‘the diseases—The principles of Ventila- 
existence of any nuisance injurious to health, or of tion, and simple methods of Venti- 
any overcrowding in a house, he shall forthwith lating Rooms—Measurement of Cubic 
inform the Medical Officer of Health thereof. J Space. 

(10.) He shall, subject to the directions of the A 
Sanitary Authority, attend to the instructions of the 
Medical Officer of Health with respect to any mea- | 
sures which can be lawfully taken by an Inspector of | Disinfectants and Methods of Disin- 

J 





Nuisances under the Public Health Act, 1875, or { fection. 
under any other Statute or Statutes, for preventing 
the spread of any contagious, infectious, or epidemic 
disease of a dangerous character. 
(11.) He shall enter from day to day, in a book to 
be provided by the Sanitary Authority, particulars of } 
his inspections and of the action taken by him in the 
execution of his duties. He shall also keep a book 
or books, to be provided by the Sanitary Authority, 
so arranged as to form, as far as possible, a con- 
tinuous record of the sanitary condition of each of F 
the premises in respect of which any action has been A Knowledge of the General Duties 
taken under the Public Health Act, 1875, or under \ of the Office, and Methods of keeping 
any other Statute or Statutes, and shall keep any f the necessary Books and Records, 
other systematic records that the Sanitary Authority | Writing and Spelling. 
may require. 
(12.) He shall at all reasonable times, when applied 
to by the Medical Officer of Health, produce to him | 


ee 








his books, or any of them, and render to him such 
information as he may be able to furnish with respect 
to any matter to which the duties of Inspector of J 
Nuisances relate, 

(13.) He shall, if directed by the Sanitary Au- 
thority to do so, superintend and see to the due Soa f ‘ Canitaraplt 
execution of all works which may be undertaken sla mer aiid Tne: pu PP f 
under their direction for the suppression or removal Beidoe’ te d Plumber gine ner : 
of nuisances within the district. pee? er S Wane oer 


The proper conditions of good 
(14.) He shall, if directed by the Sanitary Authority | venging and the Disposal of Refuse. 


Drainage—The advantages and dis- 


to do so, act as Officer of the said Authority as Local 
Authority under the Contagious Diseases (Animals) 
Act, 1886, and any Orders or Regulations made 
thereunder. 

(15.) In matters not specially provided for in this 
Order, he shall observe and execute all the lawful 
orders and directions of the Sanitary Authority, and 
the Orders of the Local Government Board which 
may be hereafter issued, applicable to his office. 
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Particulars as to Local Boards requiring Candidates to hold Certificates. 


For several years past it has been the practice of many Local Authorities to 
insert in their advertisements for Inspectors of Nuisances clauses similar to the 
following, or otherwise to definitely recognise the desirability of a Certificate :— 

Extract from advertisements— 

PoptaR District. 

. . Candidates must possess a knowledge of building construction, 
and if not already in possession of the Certificate of The Sanitary Institute, 
must obtain such Certificate within twelve months of appointment. . . 


PADDINGTON PARISH. 


“« , . . Applicants must have passed a satisfactory examination and 
ibe in possession of Certificates from The Sanitary Institute. 
LIvERPOOL. 


os . Candidates must hold the Certificate of The Sanitary Insti- 
tute of Great Britain. . 


METROPOLITAN— (80). 


City of London, 1891. Lambeth, 1890. St. Luke’s, 1887—91—93. 
Battersea, 1885-—-9--91—3. | Limehouse, 1890. St. Margaret, Westmin- 
Bermondsey, 1893. Marylebone, 1891. ster, 1892—93. 

Bethnal Green, 1889-90-93.) Newington, 1891—93. St. Mary, Islington—18982 
Camberwell, 1891—92. | Paddington, 1884—89. —93. 

Chelsea, 1893. Poplar, 1890—93. St. Olave’s, 1889. 
Fulham, 1890—90. Rotherhithe, 1893. St. Pancras, 1885— 87— 
‘Greenwich, 1890—91—92.|St. George’s, Hanover} 90—92. 

Hackney, 1891—93. Square, 1891. St. Saviour’s, 1889, 
Hammersmith, 1891-2-3.!St. George’s-in-the-East, | Wandsworth (4), 1888— 
Hampstead, 1891—92. 1892. (1891. 89—91—92— 93. 


Kensington, 1891-92-93, |St. James’s, Westminster,! Whitechapel, 1891. 
PROVINCIAL—(102). 








Aberavon, 1893. Cleethorpes, 1893. Midhurst, 1892. [1887. 
-lton, 1893. Coventry, 1891. Milton-by-Sittingbourne, 
Bangor, 1893, Croydon, 1891. Nantyglo, 1891. 

Barnet, 1890. Darwen, 1891. Nelson, 1892. 

Bath, 1890. Dewsbury, 1886—90. Newcastle-on-Tyne, 1891. 
Battle, 1890. Dorchester, 1892. Newmarket, 1887—88— 
Bedwellty, 1891—92, Eastbourne, 1889, 90—92—93. 

‘Bexhill, 1892. Ely, 1888. Northampton, 1892. 
Bexley, 1893, Exeter, 1889. Norwich, 1892-93. 
Birkenhead, 1891, Festiniog, 1893. Oswestry, 1887. 
Birmingham, 1892. Foleshill, 1891. Plymouth, 1892. 
Blackburn, 1892. Grimsby, 1893. Pontypool, 1892. 
Blackpool, 1889. Hailsham, 1886—91, Pontypridd, 1890—92. 
iBlean, 1890. Halifax, 1892. Poole, 1893, 

Bolton, 1893. Hanley, 1891—92. Portsmouth, 1890. 
Bootle, 1893. Hartlepool, 1890, Pottersbury, 1893, 
Bournemouth, 1891—92. | Hastings, 1892. Rhyl, 1890. 

Bradfield, 1891. Hebburn, 1892. Risbridge, 1893. 
Brierley Hill, 1890—91. | Idle, 1892. Salford, 1891—92. 
Bristol, 1884—86. Kingston - upon - Hull, | Scarborough, 1888. 
Bromley, Kent, 1891—91.| 1884—90—90, Settle, 1893. 

‘Cardiff, 1890—91—93. Leeds, 1889. Sheffield, 1890—91—93, 
Carlisle, 1890—93. Liverpool, 1886—91. Southampton, 1890—91. 
Carnarvon, 1891. Lytham, 1887—92, Staffordshire County 
Chester-le-Street, 1893. | Maidstone, 1889—89. Council, 1892. 
‘Chesterfield, 1892. Manchester,1890-91-92-93 Stockport, 1891 —92. 
Chiswick, 1891. Margate, 1888—90, Stockton, 1887-90-91. 
‘Clay Lane, 1892. Margam, 1893. ‘Stretford, 1892. 


[ Continued on next page. 


250 


LocAaL BoARDS REQUIRING CERTIFICATES — Continued. 





Stroud, 1892—93. Twickenham, 1887. Willesden, 1891. 
Sunderland, 1885—92, Wakefield, 1891—93. Winsiow, 1893. 
Swansea, 1893. Ware, 1891. Wimbledon, 1890. 
Tendring, 1891. Watford, 1887—93. Winslow, 1893. 
Thakeham, 1890—90—92.| West Bromwich, 1892. Wood Green, 1892. 
Tonbridge, 1893. West Ham, 1891-—93, Worthing, 1890 —91—93. 
Tunbridge Wells, 1893. |Wigan, 1891. Yorkshire, W.R., 1891. 


COLONIAL—(1).—Cape Colony, 1891. 





Table shewing the number of Candidates examined & certified each year. 












































Number Examined. | Gariincated. 
Year. Number. Per cent. of Total. 
Perveson opener SO" Wearvesor|inspector] Total, | Surveyor. [Inspector. 

1877 3 5 8 2 te, o 67 | 60 
eas Ul 10 21 3 10 13 ay | 100 
1879 4 ie, eee 2 4 6 50 67 
1880 | 10 3 13 6 aa ae 60 67 
1881 7 7 14 2 a Bee 29 86 
1882 | 6 | Sars iss | a6 50 87 
1883 7 13 20 3 11 14 49 | OR 
feet ja), 88) oF 27 | $84 50 Rg 
1885 | 20 44) 64 5 33 | 38 25 5 
1886 | 19 | 105 | 124 9 86 | 95 | ee 
1987137. |. 122 |. 180,uh 7 7 | 82 4l @i. 
iss | 25 | 124 | 149 8 77 | 85 32 | 68 
isso} 9 | 165 | it | 5 so | 94 56 54 
1s00 |. 18.) 307 | 925 | 6 °~| dar sieame bh 49 
1891 tA 80 |. Sele 238 | 246 13 68 
1892 | 35 | 513 548 | 20 315 | 3835 By ae ee 
1893 | 28 | 510 | 538 | 20 | 240 | 260 71 4? 

244 | 2335 | 2579 | 118 | 13880 | 1498 48 59 











Table and Diagram shewing the number of Candidates examined and 
certified each year. Relating to Inspectors’ Examination only. 










































Y Number Number Per cent. 
OT. | Examined. |Certificated.| of total. 
1877 | 5 3 60 
1878 | 10 10 100 
1879 | 6 4 67 
1880 | 3 aS 
1881 | 7 6 56 
1882) 15 13 87 
1883 |) 7 85 
1884 ; OF Si 5 
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NOTE.—The total number of Candidates is shewn by the whole height of the column 
shaded, and the number who have obtained Certificates by the lighter portion. 


LEAMINGTON, 1877, 
STAFFORD, 1878. 

CroyvDon, 1879. 

EXETER, 1880. 
NEWCASTLE-UPON-TYNE, 1882. 
GLASGOW, 1883, 

DUBLIN, 1884, 
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List of Towns where Congresses have been held. 


LEICESTER, 1885. 
YorK, 1886. 
Bouton, 1887. 
WORCESTER, 1889, 
BRIGHTON, 1890. 
PORTSMOUTH, 1892. 
13 








List of Towns where Examinations have been held. 
FOR LOCAL SURVEYORS. 


LONDON, 1877 to 1893. 
DERBY, 1892, 


1 CarprFF, 1892. 
1 DvBLIN, 1893. 


33 


FOR SANITARY INSPECTORS. 


LONDON, 1887 to 1893. 


MANCHESTER, 1889, 1891, 1893. 


BrIstTo1, 1890, 1892. 
LEEDS, 1890, 1893. 
BIRMINGHAM, 1891. 


NEWCASTLE-UPON-TYNEF, 1891, 
STAFFORD, 1891. [ 1892, 1893. 


DERBY, 1892. 


WAKEFIELD, 1892. 
CARDIFF, 1892, 1893. 
Norwicu, 1892, 
LIVERPOOL, 1892. 
WoRCESTER, 1893, 
LYNN, 1893. 
EXETER, 1893. 
DUBLIN, 1893. 


; On 
I oo a et et et pet et SD et 


List of Towns where Courses of Lectures to Sanitary 
Officers have been given. 


ee 


LoNnpoN, 1885 to 1892, 
STAFFORD, 1891. 

DERBY, 1892. 

WAKEFIELD, 1802. 

CARDIFF, 1892, 
NEWCASTLE-UPON-TYNB, 1892. 
NorwicH, 1892. 

LIVERPOOL, 1892, 


WORCESTER, 1892. 
LYNN, 1893. 

EXETER, 1993. 
DUBLIN, 1893. 
KBIGHLEY, 1893. 
HUDDERSFIELD, 1893. 
NorrinGHAM, 1894. 





= | 
I| S eet 
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Map showing the various Centres to which the; 
work of the Institute has been extended. 


Q CONGRESS §& EXHIBITION 
+ EXAMINATION — us 


“2 LECTURES. = 


4 LECTURES & EXAMINATION 
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LIST OF CANDIDATES WHO 
RECEIVED CERTIFICATES DURING 1898. 


1893, Junel0. 
‘1893, Nov. 30. 
1893, Nov. 30. 
1893, Juue 10. 


1893, June 10. 
1893, June10. 


1893, Junel0. 


1893, Nov. 30. 
1893, June 10. 


1893, Nov. 30. 


1893, June 10. 
1893, Nov. 30. 


1893, Nov. 30. 
1893, June 10. 
1893, June10. 
1893, Nov. 30. 
1893, June 10. 
1893, June 24. 


1893, Nov. 30. 
1893, Junel0. 


1893, Apr. 15. 
1893, Jan. 28. 


1893, Dee. 2. 
1893, Apr. 15. 


LOCAL SURVEYORS. 


Apams, ALBERT Epwarp, Town Hall, Grimsby. 

Apams, Hrnry C., 60, Queen Victoria Street, E.C. 

Bauu, Cuaruzs F., 51, Prince Street, Bristol. 

Basserr, GILBERT THOMAS, Highfield Road, Saltley, 
Birmingham. 

Buspripeb, Haroun, 96, Herbert Road, Plumstead. 

ELForD, Ervess J oHN, City Engineer’s Office, 
Norw ich, 

Happocx, Harry Frepericxk, 9, Eland Road, 
Lavender Hill, S.W. 

Hitz, Witi1am Henry, Jun., Audley House, Cork. 

Hoesin, Leonard WrtiaMm, Surveyor, Minster, 
Ramsgate. 

Kiniick, Witi1am Henry, Borough Surveyor’s 
Office, Southampton. 

LamMBERT, JosHua, Local Board Offices, Tottenham. 

Lun, Leynts Henry, Supervisor, Public Works 
Department, Calcutta, India. 

Prrxins, THomas L., 1, West Shrubbery, Redland, 
Bristol. 

Puurs, WILLIAM, 32, St. Stephen’s Avenue, Shep- 
herd’s Bush. 

Scorr, THomas Kzat, Town Surveyor, Whitby. 

Snwarp, WiittaM B., 120, Camberwell Road, S.E. 

Spink, JosEPH, Formby, Liverpool. 

Tien, Micuarn J., 8, Upper Sherrard Street, 
Dublin. 

Wiis, Epwarp, 124, High Street, Eton. 

Worratt, Ernest, 5, Beaconsfield Terrace, Sea- 
combe, Liverpool. 





INSPECTORS OF NUISANCES. 


AtLtan, Guoran Awzury, Junr., 5, Clipstone Street, 
Gt. Portland Street, W. 

ANDREW, GreorGgh Water, 211, Monument Road, 
Birmingham. 

Antuony, THomas, 10, Hormead Road, Paddington. 

Armstrong J OSEPH, 3, Colveston Crescent, Kings- 
land. 


CANDIDATES WHO RECEIVED CERTIFICATES IN 1893. 


1893, Dec. 2. 


1893, Jan. 28. 
1893, Nov. 1]. 


1893, Apr. 15. 
1893, Dec. 2. 
1893, Apr. 15. 


1893, Apr. 15. 


18938, Dec. 2. 
1893, Dee. 2. 
1893, Apr. 15. 
1893, Apr. 15. 
18938, Dec. 2. 
1893, July 8. 
1893, Apr. 15. 
1893, Dec. 2. 


1893, Apr. 15. 
1893, Dec. 2. 


1893, Dec. 2. 
1893, Apr. 29. 


1893, Apr. 15. 
1893, Apr. 15. 
1893, July 8. 
1893, Dec. 16. 
1893, Jan. 28. 


1893, Apr. 15. 
1893, Dec. 16. 


1893, Dec. 2. 
1893, July 29. 
18938, Dec. 2. 
1893, Apr. 15. 


1893, Apr. 15. 
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AsHer, Harry, Albert Metal Works, Tiverton, 
Bath. 

ASHFIELD, Raupu, 5, Lansdowne Street, Worcester. 

Avsin, Prrcy A., 29, St. James’s Street, St. Helier’s, 
Jersey. 

AXTELL, ALFRED, 1, Gloucester Road, S.W. 

Batrour, ALEXANDER, 174, High Road, Kiburn. 

Batu, ALFRED JOHN, 25, Oriental Street, East India 
Dock Road, Poplar, E. 

Barker, Frupprick, 5, Lawrence Street, Stockton- 
on-Tees. 

Barker, Grorce Forstnr, 68, Hillier Road, Wands- 
worth Common. 

Barxker, Hurpsertr, 43, Meeson Rd., West Ham, E. 

BaRrRrarer, THos. CHapMan, Surveyor and Inspector, 
Godstone Rural Sanitary Authority. 

Barrett, Henry Jamus, 20, Gowan Avenue, Fulham. 

Barton, James Henry, 14, Young’s Road, Folke- 
stone. 

BrEpForD, Epwarp, Chapel Allerton, Leeds. 

BeEnneEtTT, Epwarp, 48, Manor Park Road, Harlesden. 

Buacksurn, T'Homas, Borough Engineer’s Depart- 
ment, Brighton. 

Buay, Ernest Berrineer, 116, Matthias Road, 
Stoke Newington, N. 

BLowFIELD, Ernest FREDERICK, 3, Camberwell 
Station Road, S.E. 

Bopgry, Water Joun, 133, Finchley Road, N.W. 

Bonz, Witt1aM Homersuam, 35, Mall Road, Ham- 
mersmith. 

Bripet, Harry FRrepericx, 3, Ballast Quay, East 
Greenwich, S.E. 

Brivezs, Oswatp ArtHur, 14, Park Road, Ryde, 
Isle of Wight. 

Brreriey, Samunn, 26, Elford Grove, Roundhay 
Road, Leeds. 

Brooks, JouN, Town Surveyor and Inspector, 
Northwich. 

Brown, Watrtsur, 148, Green Lane, Small Heath, 
Birmingham. ) 

Brown, Wititam, 36, Clyde Road, Brighton. 

Bryan, Hui, 32, Annerley Street, Edge Hill, Liver- 

ool. 

Bone ALEXANDER, Junr., Mission House, Larch 
Road, Balham. 

Butuock, Jamus, Sanitary Inspector, Scarborough. 

Burzineton, THomas, Madge, Prospect, Swindon. 

Burroven, Artuur Joun, 47, Shaftesbury Road, 
Gosport. | 

CaMPBELL, CoLIN, 10, Edith Road, West Kensington. 
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1893, Apr. 15. 
1893, Dec. 2. 


1893, July 29. 
1893, May 27. 
1893, Apr. 29. 
1893, July 29. 


1893, Jan. 28. 
1893, Dec. 2. 


1893, Dec. 2. 
1893, Dee. 2. 


1893, Jan. 28. 
1893, Dec. 2. 
1893, Dee. 16. 
1893, Apr. 15. 


_ 1893, Apr. 15. 
1893, July 29. 


1893, Dec. 2. 
1893, Apr. 15. 


1893, Dec. 2. 
1893, Apr. 15. 


1893, Dec. 16. 
1893, July 8. 


1893, July 8. 
1893, Apr. 15. 


1893, Dec. 2. 
1893, May 27. 
1893, Dec. 2. 
1893, Jan. 23. 
18938, Dec. 2. 
1893, Apr. 15. 
1893, Dec. 2. 


1893, Dec. 2. 
1893, Apr. 29. 


CANDIDATES WHO RECEIVED CERTIFICATES IN 1898. 


Cass, Tuomas F., 6, Lansdowne Street, Hull. 

CaTTERALL, JAMES Lams. 270, Vauxhall Bridge 
Road, Pimlico. 

CawszEY, T'Homas, 12, Coedpenmaen Road, Ponty- 
pridd. 

CHALLICE, GrorGE Marxs, 141, Sidwell Street, 
Exeter. 

CHESTERFIELD, Hunry James, 1, Balfour Street, 
Hull. . 

CuouLer, R. B., 1, Calthorpe Street, Gray’s Inn 
Road, W.C. 

Copiine, Hunry, West Boldon, Co. Durham. 

CouuettT, H. Herpert, 77, Myrdle Street, Commer- 
cial Road, E. 

Cottins, ARTHUR Wattsr, 172, High St., Peckham. 

Coniins, Epwin Ricuarp, 4, Pembroke Viilas, Un- 
derhill Road, East Dulwich, 

Conway, Isaac Haney Bueter, Lillinton, Sher- 
borne, Dorset. 

Cook, JosEPH, 20, Gowan Avenue, Fulham. 

Coox, W1LL1AM, 7, Duddon Road, Askam-in-Furness. 

Cooxn, Cuaruns, 152, St. Thomas Road, Finsbury 
Park, N. 

CotrrELy, Joun, Fallowfield, Manchester. 

Cow1ine, Joun Coombe, Penpont, Altarnun, Laun- 
ceston. 

CraTHoRN, JosEpH, Gordon Street, Garrison Lane, 
Birmingham. 

CrurrenpEen, THomAS Frank, 9, Tower Road, W., 
St. Leonards-on-Sea. 

Curp, AtprertT E., 24, David’s Rd., Forest Hill, 8.E. 

DaLRYMPLE, ALEXANDER, 17, Wellington Street, 
Zuyn, JN. B. 

Davizs, ALBERT JoHN, 158, Severn Road, Cardiff. 

Davins, Annte M., The Gymnasium, Waterloo, 
Liverpool. 

Davis, THomas, 79, Walthall Street, Crewe. 

Davis, JouHn Epwarp, 309, King’s Road, Chelsea, S.W. 

Drann, Lucy Anne Evntyn, 100, Fulham Road, 
S.W. 

Ditxe, Francis Henry, 24, City Road, Bristol. 

Dunzpar, Marearer, 41, Great Coram Street, W.C. 

Duntop, Anprew, Park Farm, Witley, Stourport. 

Dunn, Cuartotrs Exizaperu, Kelfield Lodge, York. 

Dunn, JAMus Stepuun, Board of Words, Poplar, E. 

Eaton, Harrineton Horitoway, 64, The Green, 
Darlaston. 

Euierson, JouN Maram, 131, Tachbrook St., S.W. 

Eris, WittiaM Baxtsr, 31, Manbey Grove, Strat- 
ford, E. 


CANDIDATES WHO RECEIVED CERTIFICATES IN 1898, 


1893, Noy. 11. 
1893, Apr. 15. 


1893, July 29. 
1893, Apr. 15. 
1893, Dec. 2. 
1893, July 8. 
1893, Jan. 28. 
18938, “Dec. 16. 


1893, Jan. 28. 
1893, Jan. 28. 


£egs Apr. 15. 
1893, May 27. 
1893, July 29. 


LS9S, Jan, 26. 
1893, Dee. ~ 2. 


1893, Dec. 16. 
1893, May 27. 
1893, Apr.-15. 
1893, Apr. 15. 
1893, Dec. 2. 


1893,Deée.,, 2. 
E393; Aprr lo; 


1893, July 8. 
1893, July 8. 


1893, Jan. 28. 
1893, July 8. 
1893, Dec. 2. 


1893, Apr. 29. 
1893, Apr. 15. 


1893, Dee. 2. 


1893, Apr. 15. 
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Eriwoop, Witn1aM, Brigham, Cockermouth. 

Evans, Prrctvan Baxur, 16, Irene Road, Poole 
Park, Fulham. 

Evans, Samvunt, 36, Ryder Street, Canton, Cardiff. 

Few, Hersert Artur, 19, Highbury Park, N. 

Finuis, Epear, 3, Chester Terrace, Brighton. 

Finpiay, ALEXANDER Burns, 97, Canning Street, 
Bridgeton, Glasgow. | 

FLETCHER, WALTER JOHN, F.R.1I.B.A., Wimborne, 
Dorset. 

Fowxss, Josep Hnyry, 13 & 15, Hornby Street, 
Heywood, Lancashire. 

Franks, Epwin James (deceased). 

Furser, Frank Arruur, 139, Ladywood Road, 
Birmingham. 

Gentry, Hersert Joun, 63, Loftus Road, Shep- 
herd’s Bush, W. . 

GipparD, JoHN Ricuarp, 5, Old Tiverton Road, 
Exeter. 

Guover, Frank, 8, Spring Gardens Terrace, Roath, 
Cardiff. 

Goprrey, Bernard, Droitwich. 

GooDERHAM, Francis FrepErick, Town Hall, Great 
Yarmouth. 

GRAHAM, JAMES, 53, Sarah Ellen Street, Blackburn. 

Gray, Artuur Herrsert, Ordnance Store Corps, 
‘Woolwich. 

Grecory, Epwarp Gores, 11, Briscoe Rd., Merton. 

GREGORY, FRANK. 

Haw, James Wi~iiam Wuarton, 34, St. Julien’s 
Road, Kilburn. 

Hamurn, Hovursron, 203, Burrage Road, Plumstead. 

Hannant, Wittiam B., 34, Blenheim Terrace, 
St. John’s Wood, N.W. 

HarpMan, Joun, 14, St. George’s Road, Preston. 

Har@rnaves, Joun HEmManven, 53, Berry Street, 
Burnley. 

Harrison, Epwarp Srannops, Sanitary Inspector, 
Swansea. 

Harrison, Joun Bunyson, 110, King Street, South- 

ort. 

ee Jussp Eartanp, 1, Basuto Road, 
Poole Park, Fulham. 

Haynes, Jostan Ernust, Watton, Norfolk. 

Heap, Arruur Parr, 39, Barnsdale Road, St. 
Peter’s Park, W. 

Hentny, Srpnny H., 22, Grosvenor Rd., Richmond 
Surrey. 

Hewirt, Francois Josupu, 9, Bridge Road, Edgehill, 
Liverpool. 

R 
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1893, Apr. 15. 
1893, Dee: 16, 
1893, July 8. 
1893, July 29. 
1893, Dec. 2. 
1893, July 29. 
1893, Dec. 2. 
1803, Apr.15. 
1893, Dec. 16. 
1893, Dee. 2. 
1893, July 8. 
1893, Dec. 16. 
1893, Jan. 28. 
1893, Dec. 2. 
1893, May 27. 
1893, July 29. 


1893, Apr. 15. 
1893, Apr. 15. 


1893, Dec. 2. 


1893, July 29. 
1893, Apr. 15. 


18938, Dec. 2. 
1893, Jan. 28. 
1893, July 8. 
1893, May 27. 


1893, Apr. 15. 
1893, July 8. 


1893, Dec. 2. 
1893, Apr. 15. 
1893, Apr. 15. 
1893, Jan. 28. 


CANDIDATES WHO RECEIVED CERTIFICATES IN 1898. 


Hispert, Toomas, New Road, Ware, Herts. 

Hieearnson, Frank, 10, Birmingham Street, Bolton. 

Hoge, Arruur, 35, Dale Street, Huddersfield. 

Horpourn, SrepHen J., 31, George Street, Docks, 
Cardiff. 

Horproox, JoHN WirtiamM, 9, Freemantle Place, 
Stokes Croft, Bristol. 

Hoxpgn, Jonn Waits, 91, Strathnairn Street, Roath, 
Cardiff. 

HoumeEs-WaLkER, FREDERICK, 
Villas, Richmond, Surrey. 

Hoorsr, THomas Hunry, 61, Wandsworth Road, 
S.W 


18, Sheen Dale 


HorsFIELD, JONATHAN P., Salford Union Infirmary, 
Eccles. 

Howns, Ernest, 19, Flint Street, Walworth, S.E. 

Hurron, Atprert Epwarp, 38, Swamp, Queensbury. 

Hvurron, Joun, 22, Highgate, Kendal. 

Jackson, THomas, 288, New Hall Road, Preston. 

Jackson, THomas Hunry, 1, Badsworth Road, Cam- 
berwell. 

JARVIS, EpwarD James, 78, Treville Street, Ply- 
mouth. 

JENKINS, Davin, Port Sanitary Offices, Docks, 
Cardiff. 

JOBLS, WILLIAM GEORGE. 

Jouns, Davip James, 28, Gelli Road, Tonpentre, 
South Wales. 

JOHNSON, GrorcE Epwarp, 1, Kingsley Road, Wil- 
lesden Lane, Kilburn. 

Jongs, Tuomas, Ty Ivor, Melincrythan, Neath. 

JonES, WitLIAM Ropnrt, 49, Bowsfield Road, St. 
Catherine’s Park, Hatcham. 

JorDAN, Epwarp T. D., 138, Gardnor Road, Hamp- 
stead. 

Kuasny, Henry, 41, Stirling Road, Edgbaston. 

Kanban, ALAN, 46, Sefton Street, Southport. 

Kerstakn, Ricnarp P. C., 71, Sidwell Street, 
Exeter. 

Kine, CraupE, 24, Prince of Wales Road, Norwich. 

Kirk, Wittiam Wiiny, 40, Bateman Street, 
Hyson Green, Nottingham. 

Kwaprrerty BrensamMin ALBERT, 
Road, Weybridge. 

Lapp, Hunry Freperick Burnuam, 5, Crompton 
Terrace, Walmer. 

LamBi4, Puinrie THomas, 14, Chichester Street, 
Paddington. 

Lanz, Fountain Epwarp, Holly Cottage, Upton- 
on-Severn. 


East View New 


CANDIDATES WHO RECEIVED CERTIFICATES IN 1893. 


1893, Jan. 28. 
1893, July 8. 


F895, Jan: 28. 
1893, June 24. 
1893, Apr. 15. 
1893, Apr. 15. 
1893, Apr. 15. 
1893, Dec. 2. 
1893, Dec. 2. 
1893, Dec. 16. 
LSoo, Jan. 28. 
£393.) Apr. 15. 
1893, Apr, 15. 
1893, Dec. 16. 
1893, Dec. 2. 


1893, Jan. 28. 
1893; Dee. 2. 


1893, Dee. 2. 
1893, July 29. 
1893, Dec. 2. 
1893, Apr. 15. 
1893, Dec. 2. 
1893, Nov. 11. 


1893, July 29. 
1893, July 29. 


1893, 24 pro, 
1893, Dee. 2. 
1893, Noy. 11. 


1893, Apr. 15. 
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Latnam, Asuron, 12, Cable Street, Southport. 

Latimer, GrorGe Contin, 56, Salop Street, Kirk- 
dale, Liverpool. 

Lawson, ArcuipaLtp, 103, Leinster Road, Rath- 
mines, Dublin. 

Lawson, Ropsert, The Grove, Northbrook Road, 
Dublin. 

Levey, Atrrep Epwiy, Fothersby House, Hawk- 
hurst, Kent. 

Lewis, Jamus, 17, Heyford Avenue, South Lambeth 
Road, S.W. 

Lewis, Jonn, 22, Tower Road, Boscombe, Bourne- 
mouth. 

Lint, Guoreet Davey, 167, Brunswick Road, Pop- 
lar, E. 

Lintin, Enywarp Joun, 97, St. John’s Wood Ter- 
race, N.W. 

Livisty, Hunry, Primrose Villa, Fulwood, Preston. 

Luoyp, Tuomas, 16, New Street, Stourport. 

Locxwoop, ARTHUR CHARLES, 49, Queen’s Road, 
Crown Hill, Norwood. 

Mawnnine, Frepprick Henry, 12, Cobden Road, 
Brighton. 

Marks, Coartes Wiii1aM, 27, Shaftesbury Street, 
Eccles. 

Matcuert, Wirtttam Epwarp, 
Heathfield Road, Bromley, Kent. 

Marrunws, Henry, Grimley, Worcester. 

May, Wittiam Jouyn, 29, Sandringham Road, Dal- 
ston. 

Mirnarp, Wiiiam, 1, Holmes Place, Fulham 
Road, S.W. 

Mitis, ArtHuR Epwarp, 2, Market Street, Wells, 
Somerset. 

Minton, Joun, 47, Mount Row, Berkeley Square, 
W. 

Mircurnnr, Wit~tiam Epwarp, 27, New York 
Street, Brighton. 

Morrart, Srpney Pager, Holy Trinity Vicarage, 
Blackburn. 

Morn, Joun Hepnzy, East Boldon, Newcastle-upon- 

Tyne. 

Modan, CuHaruns, Guildhall, Wrexham. 

Morean, Evan Tuomas, 1, Llwynmadoc Street, 

Graigwen Road, Pontypridd. 

Moraean, Forpus, 62, Camden Street, Camden Town. 

Muncxtron, Cuaries, Wimborne Minster, Dorset. 

Muss, Joun Ginn, 27, North Hamilton Street, Kil- 
marnock. 

Oris, Jonn Jamus, Hill Farm, Saltford, Bristol. 


Aberdeen Villa, 
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1893, Nov. 11. 
1893, Apr. 15. 
1893, Jan. 28. 
1893, May 27. 
1893, Apr. 15. 


1893, Dec. 2. 
T3903, Apr. lo. 


1893, Jan. 28. 
1893, May 27. 
1893, June 24. 
1893, May 27. 
1893, Dec. 2. 


1893, July 8. 
1893, Apr. 15. 


1893, Apr. 15. 


1893, Jan. 28. 


1893, Dec. 2. 
1893, Dec. 2. 
1893, Dec. 2. 


1893, July 29. 
1893, July 8. 
18938, Dec. 2. 


1893, Dec. 2. 
1893, May 27. 
1893, Dec. 2. 
1893, Apr. 15. 
13895,.pry lo. 
1893, Dec. 2. 
1893, Apr. 29. 
1893, Dec. 16. 
1893, July 8. 


1893, Apr. [o. 
1893. Dee. 2. 


CANDIDATES WHO RECEIVED CERTIFICATES IN 1893. 


Orkney, WiiuiAmM Carneci, Moncrieffe, Perth. 

Own, WiLL1AM, Post Office, Glen Garth, Anglesea. 

Pacy, Wiittam, Worcester. 

Parmer, Isaac Fatruny, Ewell Road, Surbiton Hill. 

Parker, WintiamM Rou, 25, Treville Street, Ply- 
mouth. 

Parstow, CHarries James, 39, Linver Rd., Fulham. 

Patnrson, ARTHUR WILLIAM, Station Road, New 
Barnet. 

Preakn, Witi1amM Aurren, Assistant-Surveyor, Can- 
nock, Staffordshire. 

Prarsn, Ricoarp BLakn, 
Exeter. 

PremMBeErton, JosppH J., 23a, Charlemont Street, 
Dublin. 

PENGELLY, JoHN IsAAc, 
Exeter. 

Prrrin, WitttaM Jamus, 12, Collier Street, Pen- 
tonville. 

Prxton, Epwarp, Shop Lane, Kirkheaton. 
Prercy, Epmund Ernest, 18, Fentinan Road, Clap- 
ham. 
Pixn, Wint1am Henry, Ordnance Store Corps, 
Woolwich. 

PircHrortTH, SamMupn ABRAHAM; 3, Chestnut Villa, 
Foleshill, Coventry. 

PuustED, Horace Tuomas, 6, Emily Terrace, Putney. 

Prumer, Watrer, 14, Kennington Grove, S.E. 

Powrni, Witt1am Geror@xn, 19, Kingsfield Road, 
Southampton. 

Preston, ALFRED Prarcn, 42, Arran Street, Cardiff. 

Princn, 8. E., 37, Warwick Street, Rotherham. 

Putrer, Frepprick CHarins, 16, Kitto Road, St. 
Catherine’s Park, 8.H. 

Puzny, Frepericx, 187, Brighton Road, Croydon. 

Quick, Hpwarp Harz, Lympstone, Devon. 

Rapperts, CuHariys Groren, 55, Middle Street, The 
Avenue, Southampton. | 

Ratpo, Wiittam Horpey, 19, Howard Road, 
Brighton. 

Ranps, Haronp Wartir, Whitby’s School, Chich- 
ester. 
Rapson, Thomas Henry, 28, Poynings Road, Upper 

Holloway, N. 
Raynur. Groran, The Green, Downham Market. 
Rup, Wiritam Jonn, 99, Bradbury Place, Belfast. 
Reynoups, Ernest FrresHFienp, Guildford House, 
Harrogate. 
Ricuarpson, rep, High Street, Brasted, Sevenoaks. 
Rickerr,GrorGe, Roxburgh House, Westgate-on-Nea. 


30, Portland Street, 


15, St. James’s Road, 


CANDIDATES WHO RECEIVED CERTIFICATES IN 1898. 


1893, July 29. 


1893; Novell, 
1893, Dee. 2. 


1893, Apr. 29. 
1893, Nov. 11. 


1893, Apr. 15. 
1893; Dee.—-2. 


1893, Apr. 15. 
1893, Dec. 2. 
1893, Apr. 15. 
1893, Dec. 2. 
£893,: Apr. 15. 
1893, Jan. 28. 
1893, July 29. 
1893, Apr. 15. 
1893, Apr. 15. 


1893, Apr. 15. 
1893, Apr. 15. 


1893, Apr. 15. 


1893, May 27. 
1893, Dee.’ 2. 


1893, July 8. 
1893, May 27. 


1893, Nov. 11. 
1893, July 8. 


1893, Dec. 16. 
1893, Jan. 28. 


1893, Nov. 11. 


1893, Jan. 28. 
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Rrees, Joun Witiiam, 38, Avenue Cottages, Tor- 
uay. 

ene CuHArizs, 3, Churton Road,- North Shields. 

Romerit, WiLtt1AM GerEorGE, 20, Burney Street, 
Greenwich, S.E. 

Rovszt, Frank J., Student Inst.C.E., 3, Manor 
Way, Blackheath. 

Ruee, Huenw Danten, 22, Woodstock Road, Poplar, 
London, E. 

Ruee, Samurt Horace, 165, Earls Court Road, S.W. 

ScarFe, Roranp, 19, The Chase, Clapham Com- 
mon. 

ScoitunD, Witt1AmM TuHeEopors, 46, Kemp Street, 
Brighton. 

Srmxron, CHARLES Guora®, 3, Kildare Terrace, Han- 
worth Road, Hounslow. 

SHARMAN, Epwarp Mansrreip, 104, Acomb Street, 
Greenheys, Manchester. 

SHERVILL, JOHN ALFRED, 1, Arthur Villas, Queen’s 
Road, Teddington. 

Simms Frepmericx, 29, Adelaide Street, St. Giles, 
Oxtord. 

SIncLaIR, Grorae Atrrep, 14, Mabel Terrace, 
Sunderland. 

StapE, Franx Rospsrt, Princes Street, Bristol. 

SmirH, Epwarp, 418, New Cross Road, S.E. 

Smith, Henry Jouyn, 91, Malvern Road, West 
Kilburn, N.W. 

Smita, Witi1aM, Preston, The Hyde, N.W. 

SQUIRRELL, Hunry THomas, 5, Station 
Bexhill. 

StratHon, WittiaM Henry, 3, Auburn Place, Ply- 
mouth. 

STREAT, JoHN, Ottery St. Mary, Devon. 

Swinnock, WintiaM James, 218, Sultan Road, 
Landport, Portsmouth. 

Swire, Henry, 30, Sheep Street, Skipton. 

Sykes, Hprra Enizaseru, Woodleigh, East Dulwich 
Grove, 8.E. 

Symon, Guorce, 30, Mitford Street, Newcastle- 
upon-T'yne. 

Taytor, James, 267, Tong Moor Road, Tong, 
Bolton. 

Turry, Joun, 24, Moorgate, Bury. 

Tuomas CHarLes Linweciiy, 30, Berkeley Place, 
Clifton, Bristol. 

TuRNBULL, Rep R., 24, York Street, West Hartle- 
pool. 

Turner, Fruppric Ricnarp, Plough Inn, Tewkes- 
bury. | 


Road, 


262 CANDITATES WHO RECEIVED CERTIFICATES IN 1893. 


1893, Apr. 15. 
1893, July 8. 


1893, Jan. 28. 


1893, Dee. 2. 
1393, Dee. 2, 
18938, Dec. 16. 


1893, July 8. 


1893, Dee. 2, 
1803, Aprs 15. 


1893; Dee.. 2. 
1893, July 8. 
1893, Jan. 28. 


1893, Apr. 15. 
1893, Dec. 2. 
1397... Nov. 11. 
1893, Dee, 2: 
1893,.Dec. 2. 
1893, Dec. 2. 


1893, May 27. 


Vust, Turopors, 75, Queen’s Park Road, Brighton. 

Wacsrarr, WintiaAmM Henry, 16, Mapperley Road, 
Nottingham, 

Water, Witiram, 50, Artillery Street, Birming- 
ham. 

Was, Francis Freperick, 96, Archway Road, 
Highgate. 

Warp, Arruur, 14, Kemp Street, Brighton. 

Waters, Tuomas, 12, Rylance Street, Ardwick, 
Manchester. 

Warson, James Syxus, 17, Barclay Street, Sunder- 
land. 

Way, WittraM, 159, Hartfield Road, Wimbledon. 

Wessrer, Jonn WintiaM, 3, Lanhill Road, Pad- 
dington. 

Wuratiny, Harry Jamus, 3, Townshend Terrace, 
Sheen Road, Richmond, Surrey. 

Wuinoup, Witi1AmM THompson, 7, East Parade, 
Heworth, York. 

Warr, Wintiam Lams, New Street, Upton-on- 
Severn. 

Wices, Herpert Tremerne, 166, Railton Road, 
Herne Hill, 8.E. 

Wiis, Epwarp, 124, High Street, Haton. 

Witson, Marmapuke Tremere, 69, Narrowgate, 
Alnwick. 

Winkworru, Harvey, Goring Heath, Reading. 

Winkworth, Joun, Goring Heath, Reading. 

Wiss, Sypney Epwarp, 200, Burrage Road, Plum- 
stead. 

Wrieut, Samupn Wittiam, 17, Melville Road, 
Ford, Devonport. 
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CONTRIBUTIONS TO LIBRARY DURING 1893. 


In addition to the works enumerated in the following list, valuable 
donations of books, pamphlets, and official publications have been 
received from Mrs. CHEVERS (wife of the late Dr. Norman Chevers) 
and Mr. W. WuHIvaKER. 





*.* For publications of Societies and Institutions, &., see under 
‘* Academies.” 





ACADEMIES, ASSOCIATIONS, COLLEGES, SOCIETIES, Sc. 


ACADEMIES (American), 
Philadelphia. College of Physicians, Transactions, 1892, Vol. XIV., 


243 p., 8vo. Philadelphia, 1892. The Society. 
Toronto. Canadian Institute. Transactions, Vol. III., Part LI. 
175 p., 8vo. Toronto, 1893. The Institute. 





Fifth Annual Report, Session 1892—93, being an Appendix 
to the Report of the Minister of Education, Ontario. 34 p., 8vo. 
Toronto, 18938. The Institute. 


ACADEMIES. (Atvsrrarran). 


New South Wales. Royal Society of. Journal and Proceedings, 
Vol. XXV1., 1892. 425 p. (plates), 8vo. Sydney, 1892. 
The Society. 


ACADEMIES (Bririsz). 


Glasgow. Institution of Engineers and Shipbuilders wm Scotland. 
Transactions, Vol. XXXVI. for the 86th Session. 1892—1893. 
382 p. 8vo., Glasgow, 1893. The Institution. 
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Liverpool. The Sanitary Inspectors’ Association, North-Western 
District. Sixth Annual Report, 1892. 16 p., 8vo. Liverpool, 
1893. The Association. 

Sanitary Inspectors’ Association, North-Western District. 

Chairman’s Address by Ralph Norman. 8 p., 8vo. Liverpool, 

1893. Ihe Association. 

Sanitary Inspectors’ Association, North-Western District. 

Presidential Address by H. P. Boulnois, M.1nst.c.z. 8 p., 8vo. 





























Liverpool, 1893. The Association. 
- Engineering Society. Inaugural Address by H. P. Boulnois, 
M.InsT.c.E. 13 p., 8vo. Liverpool, 1892. The Author. 
London. British Association for the Advancement of Science. Trans- 
actions, 1880— 84. Rogers Freld. 
Report of Conference on Temperance Legislation. 192 p., 

8vo. London, 1886. Rogers Field. 
Middlesex Hospital. Reports, 1891. 358 p.,8vo. London, 
1892. The Hospital. 
Royal Institution of Great Britain. Proceedings. Vol. XIV. 

p-, 8vo. London, 1893. The Institution. 

The Surveyors’ Institution. Transactions. Session 1892-93. 

p., ovo. London, 1893. The Institution. 
Architects, Society of. Procedings for 1893. D5, OVO. 
London, 1893. The Socrety. 
City of London College. Calender 1893—1894. 191 p., 8vo. 
London, 1893—1894. The College. 





Muncipal and County Engineers, Incorporated Association of, 
Proceedings, Vol. XIX., 1892—1893. 365 p., 8vo. London, 














1893. The Association. 
The Medical Society of. Transactions, Vol. XVL., 375p., 8vo. 
London, 1892. The Society. 
Royal College of Surgeons. Calender of, for 1893. 341 p., 
8vo. London, 1893. The College. 
Royal Institute of British Architects. Calender, 1893—1894. 
296 p., 8vo. London, 189%. The Institute. 
Royal Statistical Society, Journal of. Vol. LVI., 798 p., 8vo. 
London, 1893. The Socrety. 





Society of Engineers. Transactions for 1892 and General 
Index 1861—1892. 285 p., 8vo. London, 1893. The Socrety. 


St. Thomas’s Hospital. Reports, New Series, Vol. XXI., 








607 p., 8vo. London, 1893. The Hospital. 
University College. Calender, Session 1893—1894. 439 p., 

8vo. London, 1893. The College. 
Manchester & Salford. Sanitary Associations. Annual Report, 
1892. 107 p., 8vo. Manchester, 1892. The Association. 


Newcastle-upon-Tyne. North of England Institute of Mining 
and Mechanical Engineers. ‘Transactions, Vol. XLI., Part VI.; 
Vol.. XLIL, Part I. and H1.; Annual Reports, &c. 

The Institute. 
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ACADEMIES (Conrrnentat). 


Amsterdam. Royal Academy of Science. Register op de Verslagen 
en Mededeelingen der Koninklijke Akademie van Wetenschappen, 
Afd. Natuurkunde Derde Reeks. Deel., I—IX. 55 p., 8vo. 
Amsterdam, 1893. The Academy. 

Verslagen en mededeelingen der Koninklijke Akademie van 

Wetenschappen. Afd. Natuurkunde Derde Reeks, Deel. IX. 

185 p., 8vo. Amsterdam, 1892. The Academy. 

Over net onderscheid in samenstelling tusschen arterieel en 

veneus Bloed door, Dr. H. J. Hamburger. 25p., 8vo. Amster- 

dam, 1892. The Academy. 

Verslagen der Zittengen van de wis-en natuurkundige afdee- 
ling der Koninklijke Akademie van Wetenschappen van 25 Juni, 
1892, tot 23 April, 1893. 207 p., 8vo. Amsterdam 1893. 

The Academy. 
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10 


13 


F. Lecture to Sanitary Officers, Lon- 
don, 8 p.m. 

S. Visit of the Students to the 
East London Water Works, Lea 
Bridge. 

M. Exhibition Committee, 5 p.m. 

Tu. Lecture to Ladies, 3 p.m. 

Tu. Lecture to Sanitary Officers, Lon- 
don, 8 p.m. 

W. Visit of Inspection in the Parish 
of St. George’s, Hanover Square, 
2 p.m. 

F. Lecture to Ladies, 3 p.m. 

F, Examination Committee, 5 p.m. 

F, Lecture to Sanitary Officers, Lon- 
don, 8 p.m. 

S. Visit of the Students to the 
Ealing Sewage and Destructor 
Works, 2 p.m. 

Tu, Lecture to Ladies, 3 p.m. 





13 


14 
14 
14 


14 
16 


16 F 


17 
17 


1 19 


20 


26 
30 
30 


LECTURES AND MEETINGS FOR 1898. 


MARCH—( Continued). 

Tu. Lecture to Sanitary Officers, Lon- 
don, 8 p.m. 

W. Finance Committee, 4 p.m. 

W. Council Meeting, 5 p.m. 


W. Sessional Meeting at 8 p.m. R. 
Thorne Thorne, C.B., on Cholera. 


W. Visit of the Students to Mitcham. 

F. Lecture to Sanitary Officers, Lon- 
don, 8 p.m. 

| Examination, Nottingham. 

S. Visit of the Students to the 
Barking Sewage Outfall Works. 

M. Museum Committee, 5 p.m. 


Tu. Lecture to Sanitary Officers, Lon- 
don, 8 p.m. 


EF. Good Friday. 
M. Laster Monday. 
F,. Examination Committee, 5 p.m. 


F, Lecture to Sanitary Officers, Lon- 
don, 8 p.m. 


A subsequent list will be published giving Meetings for April and 
following months. 


LIST OF HON. FELLOWS, FELLOWS, MEMBERS, 


AND ASSOCIATES. 


Additions and Oorrections to December 31st, 1893. 


Hon. Frtiows, 23; Fruitows, 144; 
Mumpers, 497 ; AssocraTges, 655.—ToraL, 1319. 


Reg. Date of 
No. Election. 


* 1890. 


* 1890. 


Y1390: 


©1890. 


ESOL. 


71890. 
*1390. 


“1890. 
°1890. 


71890. 


*1890. 


M1890. 


"1890. 
"1890. 


™ 1890. 


June. 


June. 


June. 


Dee. 


Oct. 


June. 


June. 


June. 
June. 


June. 


June. 
June. 


June. 


June. 


June. 


HONORARY FELLOWS. 


AUSTRIA-HUNGARY. 


von Gruber, Prof. Franz Ritter, 1, Tiefer Graben 3, 
Vienna. 


Fovor, Dr., Professor of Hygiene, Buda-Pesth. 


BELGIUM. 


Purznys, Dr. Felix, Professor of Hygiene at the 
Unwersity of Lrege. 


HGYPT. 
Greene, Dr. H. R., Pasha, late Chief of the Sanitary 


Department, Cairo. 


FRANCE. 


Brcnmann, M., Ingénieur en Chef des Ponts et 
Chaussées ; Directeur du Service dW Assainissement 
de Paris ; 9, Place de ? Hétel-de-Ville, Paris. 

BrovuaRDEL, Dr. Paul, Prof. and Dean of the Faculty 
of Medicine, Paris. 

Cornit, Dr. V., Senator, 19, Rue St. Guillaume, 
Paris: 

Pastrzur, Prof. Louis, 25, Rue Dutot, Paris. 

DE Prérra Santa, Dr. Prosper, Hon Sec. of the 
Hrench Society of Hygiene, 30, Rue du Dragon, Paris. 

Vautin, Dr. Emile, Professor of Hygiene, Director of 
the School of the Military Sanitary Service, Lyons. 


GERMANY. 


Hoprecut, Dr., Engineer, Berlin. 

von Hormann, Prof. A. W., Professor of Chemistry, 
Berlin. 

Koon, Dr., Director of the Hygienic Institute, Berlin. 

PETTENKOFER, Dr., Professor of Hygiene at the 
University of Munich. 

Vircnow, Dr. Rudolph, Professor of Pathology, 


Berlin. 
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Reg. Date of 
No. Election. 


781890. June. 


1890. June. 


221890. June. 


711890. June. 


231890. June. 


*1890. June. 


2°1890. June. 
271890. June. 


HON. FELLOWS. 


HOLLAND. 
pE Mnyer, Dr. van Overbeek, Professor of Hygiene 
at the State University of Utrecht, Netherlands. 
ie Pe 
Brtoccui1, Comre Alessandro, Prof., Cwil Engineer, 
Ministry of Public Works, Rome. 
ROUMANTIA. 
Farrx, Dr. J., Professor of Hygiene, Bucharest. 


RUSSIA. 
Suzor, Comte de, Architect-in-chief, Ligue de Cadets 
21, St. Petersburgh. 
SWITZERLAND. 
GuiLtauME, Dr., Director of the Federal Bureau of 
Statistics, Berne. 
TURKEY. 


ZoEROS, A., Pasha, Professor at the School of Medicine, 
Director of the Bacteriological Institute, Secretary- 
General of the Administration of Public Medicine 
and LHygurene, Constantinople. 

UNITED STATES. 


Brurines, Dr. John 8., Washington, D.C. 
Watcorr, Dr. Henry P., Cambridge, Massachusetts. 


FELLOWS (Fxxiow Say. Insv.) 


+ Marked thus have passed the Examination of the Institute for Local Surveyors. 


191889. Dec. 


6611891. Dec. 
161888. Oct. 


#1888... Oct. 
He Usss Oct 


271890. Feb. 
781889. Dec. 


451889, Dec. 
3661888, Dec. 


ABEL, Sir Frederick, Barr., K.0.8., F.R.8., Imperial 
Institute, Imperial Institute Road, S.W., (40, 
Cadogan Place, S.W.) | 

Actanpd, Sir Henry W., K.C.B., M.D., D.C.L., F.B.S., 
Broad Street, Oxford. 

Apams, G. EH, D’Arcy, M.D., D.P.H.CAMB., F.G.S. 
1, Clifton Gardens, Maida Vale, W. 

ArBany, H.R.H. Tun Ducunss oF, Claremont, Esher. 

ANGELL, Lewis, M.INST.C.E., F.K.C.LOND., Zown Hall, 
Stratford, E. 

Awnnina@son, Bushell, M.a., M.p., Cambridge. 

ArRmisTHAD, William, M.B., M.o.H., Shelford, Cam- 
bridgeshire. 

Barry, Charles, F.9.A., 1, Victoria Street, S.W. 

Bass, Hamar Alfred, M.p., Burton-on-Trent. 


2 


Reg. 
No 


21888, 
Tees. 
9 1889, 
11888, 
11888, 


71890, 
71888, 


P1889. 


se LSSs, 
71888. 


*° 1888. 
"188s. 


ML38S. 
TESS: 


ot LOO oh 
® 1888. 


1888. 


MALS 90, 
1385, 


adi Eorote 


E1888. 
MESES, 


1888. 
°° 1893. 
MISS; 
my USES. 
LSE. 


1? 1388; 


Date of 
Election. 


Oct. 
Oct. 
Dee. 
Oct. 
Oct. 


Jan. 


Oct. 


Dee. 


Oct. 
Oct. 


Oct. 
Oct. 


Oct. 
Oct. 


Oct. 
Oct. 


Aug. 


May. 


Oct. 
Dec. 
Oct. 


Aug. 


Oct. 


FELLOWS. 2709 

Brut, Masor C. W., g.P., D.L., Yewhurst, Hast Grin- 
stead, Sussex. 

Brrow, R. W. Peregrine, M.1nst.c.B., 5, Queen Anne’s 
Gate, S.W. 

BLOMFIELD, Sip A. W., M.A., F.R.1.B.A., 6, Montague 
Place, W. 

Buyta, Pror. A. Wynter, M.z.0.8., 1.8.4., Court 
House, Marylebone, N. 

TBovuunotls, H. Percy, M.1nst.0.E., City Engineer, 
Liverpool. 

Brett, A. T., M.D., M.o.H., Watford House, Watford. 

Brieuren, W. G., 108, Fenchurch Street, E.C. 

Brock, J. H.-E., M.p., B.soamony., 115, Adelaide 
Road, South Hampstead, N.W. 

Brown, Harry, The Elms, Worsley Road, Hamp- 
stead, N.W. 

Brownine, Benjamin, L.B.C.P., M.R.C.S., D.P.H.CAMB., 
M.O.H., 16, Royal Terrace, Weymouth. 

Buresry, J. Stone, Trent House, West Cowes, I. of W. 

Burvert, Henry C., F.s.s., F.u.8., The Lodge, Por- 
chester Square, W. 

Buresss, Peter, M.a., M.B., Driffield, Yorkshire. 

CamBriner, H.R.H. tae DvuKs of, K.G., Gloucester 
House, Park Lane, W. 

Carew, R. R., Carpenders, Watford, Herts. 

Carter, R. Brudenell, F.R.0.8., 27, Queen Anne 
Street, Cavendish Square, W. 

CassaL, Charles E.,-F.1.c., F.c.8:., Town Hall, Ken- 
sington, W., (Vestry Hall, Mount Street, Grosvenor 
Square, W.), (Brenne House, Wandsworth Common, 
SIV 2). | 

Carus, Arthur, F.B.1.B.4., 7, Whitehall Yard, S.W. 

Cottins, H. H., F.R.1.B.4., 61, Old Broad Street, 
E.C., (5, Randolph Road, W.). 

Cottins, Wm. J., M.D., B.SC.LOND., D.P.H., 1, Albert 
Terrace, Regent’s Park, N.W. 

CoLMAN, J. J., M.P., Carrow House, Norwich. 

CorFIELD, Pror. W. H., M.A., M.D.OXON., F.R.C.P. 
LOND., 19, Savile Row, W. 

CRAWFORD, Str Thomas, M.D., K.C.B., Q.H.S., LL.D., 
5, St. John’s Park, Blackheath, SH. 


June. TCrimp, W. Santo, M.INST.C.B., F.G.8., 27, Great 


Oct. 
Oct. 


Mar. 


Oct. 


George Street, S.W. 
Cutter, Thomas William, F.R.1.B.A.. 5, Queen 
Square, Bloomsbury, W.C. : 
Davey, Alexander George, M.D., L.R.O.P., M.B.C.S., 9, 
Belvedere Street, Ryde, Isle of Wight. 

DE Courcy Muang, Thomas, M.INS?.C.B., Belmont, 
Muswell Mill, Hornsey, N. 

Dovutron, Sir Henry, Lambeth, S.W. 
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Reg. 
No. 
1890. 


a 188s. 
‘* 1888, 


Me LESS, 
E1888, 


13888, 


1890. 
ASSS, 


VEL OOO. 
ye cstoten 


~ 1838s: 
er LSSe, 
°1888. 


1921888, 
941888, 


1895. 
= £3ss, 
SS LSee, 
eee), 
~ GOB. 
‘1S8e. 
 LSo0, 
1890; 


1893. 


"1888. 
MELOSSs 
a1 S89. 


BTS SS. 
ME L889. 


Date of 
Election. 


Oct. 
Noy. 
Aug. 


Oct. 
Oct. 


Jan. 
Oct. 
Oct. 
Jan. 
Oct. 
Oct. 
June. 


Jan. 


June, 


Dee. 
Oct. 
Dee. 


Oct. 
Dec. 


FELLOWS. 


Dowson, A., Eastern Avenue, Reading. 

Doxyue, Patrick, 0.5., F.G.8.; F.B.8.H., F.B.A:S., M.B.1.A, 
Indian Engineering, Calcutta. 

DuprietpD, T. Orme, M.D., L.B.C.P., M.B.¢.8., 14 
Ashburn Place, Cromwell Road, S.W. 

Dyxs, T. J., F.R.0.8., The Hollies, Merthyr Tydfil. 

Eaton, John, M.d., Montreal House, Cleator Moor, 
Cumberland. 

Exxiis, W. Horton, F.R.MET.SOC. 

Ewart, Joseph, M.D., F.R.0.P., 3.P., Montpelier House, 
Montpelier Terrace, Brighton, Sussex. 

Fayrer, Sir Joseph, K.0.8.1., M.D., F.R.C.P., F.B.C.S., 
LL.D., F.R.8., 53, Wempole Street, W. 

Frrvp, Basil, B.a., 36, Lincoln’s Inn Fields, W.C. 

Fretp, Rogers, B.A., M.INST.C.E., 7, Victoria Street, 
Westminster, S.W. 

Fiowrr, Masor Lamorock, Lee Conservancy Board, 
12, Finsbury Circus, H.C. (48, Holland Road, W.). 

Forrerscun, Rr. Hon. Ear, 48, Grosvenor Gardens, 
S.W., (Castle Hull, South Molton, Devon). 

Garon, Sir Douglas, K.C.B., D.C.L., LL.D., ¥.B.S., 12, 
Chester Street, Grosvenor Place, S.W. 

Gowers, Wm. Richard, M.B., 50, Queen Anne St., W. 

GrimsHaw, Thomas Wrigley, M.D., Priorsland, 
Carricknuines, Dublin. 

Hatt, Edwin Thomas, F.B.1.B.4., 57, Moorgate 
Street, E.C. 

HarKker, J., M.D. J.P., Hazel Grove, Carnforth, 
Lane. 

Harris, Thomas, F.R.1.B.A., 6, Southampton Street, 
Bloomsbury Square, W.C. 

Harrison, C., M.D., D.P.H.CAMB., Newland, Lincoln. 

Hart, Ernest, 38, Wimpole Street, W. 

Havinann, A., M.R.0.8., Egremont House, Delamere 
Terrace, W. 

Heute, Patrick, M.D., F.R.0.8., D.P.H., Hyderabad, 
Deccan, India. : 

Hitt, Alfred, M.D., M.R.0.8., L.S.A., Lhe Council 
House, Birmingham. 

Hit, Prof. Alfred Bostock, M.D., D.P.H., M.o.H., 14, 
Temple Street, Bermingham ; and Elinhurst, Olton, 
Birmingham. 

Hime, Thomas Whiteside, A.B., M.B., L.B.0.8., 54, 
Horton Road, Bradford. 

Hopson, George, M.IN8T.C.E., F.6.8., Abbey Buildings, 
Princes Street, Westminster, S.W. (Loughborough). 
Hops, E, W.,M.p.,D.P.H., Municipal Offices, Liverpool. 

Humpury, Sir G. M., M.n., F.R.8., Cambridge. 

Hunrer, Srr William Guyer, K.C.M.G., M.D., F.B.C.P., 
21, Norfolk Crescent, Hyde Park, W. 


? 


Reg. 
No. 


Te LOOO, 
MS 1868. 


°1888. 
WELSES, 


PEL SOS 
= LSSss 
bdea Netoten 
“1389, 
y E888. 


aw 1888, 


SPASIS: 


°1888. 


TOSS 8. 


eed etorce 


LSS. 


ge Relclot 


BTLSS3. 
MO TVSOS. 
SSS. 
a7 SO: 
LSU: 
2 Lee, 
Me1B8S: 
ASG, 


*1888. 


Date of 
Election, 


Jan. 


Oct. 


Aug. 
Oct. 


Dee. 
Oct. 
Oct. 
Dec. 
Oct. 
Dec. 


June. 


Aug. 
Oct. 
Dee. 


Dec. 
Oct. 
Oct. 
Jan. 
Oct. 
Oct. 
Jan. 
June. 
Dee. 
May. 
Aug. 


7) 


FELLOWS. 281 


Inirrt, William, M.R.¢0.8.,41, Osmaston Street, Derby. 

Jongs, Linut.-Con. A. 8., Y. @., ASSOC.M.INST.C.E., 
Culverside, Carshalton, Surrey. 

Jup@n, Mark H., a.r.1.B.a., 15, Connaught Square, W. 

Ketry, Charles, M.p., F.B.c.P., Hilesmere, Gratwicke 
Road, Worthing. 

Kinepon, J. A., Grocer’s Hall, E.C. 

LatuaM, Baldwin, M.INST.C.E., F.R.MET.SOC., F.G.S., 
F.S.S., 138, Victoria Street, S.W., (Duppas House, 
Croydon). 

Law, Henry, M.INST.C.E., F.R.MET.SOC., 17, Victoria 
Street, S.W., (70, St. Georges Road, Pimlico). 

Lawrence, Sir Trevor, Bart., M.P., 57, Prince’s 
Gate, S.W. 

Lear, Charles J., F.Ls., F.s.A., 6, Sussex Place, 
Regent's Park, N.W. 

Lear, W., Lirr.noc., 6, Sussew Place, Regent's Park, 
NW. 

Lemon, James, M.INST.C.E., F.R.1.B.A., F.8.1., F.G.S., 
Lansdowne House, Southampton ; and Palace Cham- 
bers, Westminster, S.W. 

Lewis, Pror. T. Hayter, F.8.a., F.R.1.B.A., 12, 
Kensington Gardens Square, S.W. 

Livesry, J., M.INST.C.E., 2, Victoria Mansions, 
Victoria Street, Westminster, S.W. 

Lonestarr, G. B., M.D., M.A., D.P.H., Highlands, 
Putney Heath, S.W., (Twitchen, Morthoe, R.S.O., 
NV. Devon). 

Luzpgocr, Rr. Hon. Str John, Barv., M.P., D.C.L., 
F.R.S., Lombard Street, E.C. 

Mackey, John Alexander Dixie, B.A.oxon., 1, West- 
bourne Terrace, W. 

Manspreu, James, M.INST.C.B., 5, Victoria Street, 
Sa, 


tMawsry, Enoch George, assoc.M.INST.C.E., Town 


Hall, Levcester. 

Mearu, Rr. Hon, Hart or, 83, Lancaster Gate, Hyde 
Park, W. 

Mippieton, Reginald Empson, M.INST.C.E., F.S.1., 

17, Victoria Street, S.W. 

Morenuy, Shirley F., M.R.c.s., 22, Endsleigh Street, 

Tavistock Square, W.C. 

NewsHorme, Arthur, M.D., D.P.H., M.R.C.P., M.O.H., 

15, College Road, Brighton, (Town Hall, Brighton). 

Nicutinearp, Miss F., 10, South Street, Grosvenor 
Square, W. 

Norru, Samuel W., ™.R.¢.8., F.G.8., M.0.H., Mickle- 
gate, York. 

NortTHUMBERLAND, His Grace THE DUKE OF, K.G., 
D,0.L., LL.D., 2, Grosvenor Place, S.W. 
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Reg. 


Date of 


No. Election. 


1800, 
1888, 


MATS SS, 
oe 1838. 


Pe TEC: 
e 1ess. 
eT8eS, 
ame 1888; 
mad Koraier 
ELSES, 
“1888. 
SE LEOO: 
eT VSSs: 
= 1888, 


oP LS OO. 
we LeO 


ee BSS; 
ee LOSS. 


21888. 
221890. 


F LSS; 
er LOSS, 


ae bo 


me SSS. 
om 1888, 


51890. 
477.889, 


Noy. 


Oct. 


Oct. 
Oct. 


Nov. 


Oct. 


Aug. 


Oct. 
Oct. 


Oct. 


Aug. 


j=) 


Jan. 
Oct. 
Oct. 


Feb. 
Oct. 


Oct. 


Nov. 


Oct. 


Jan. 
Oct. 
Oct. 
Oct. 


Oct. 
Oct. 


Jan, 
Jan, 


FELLOWS. 


Norrrr, Pror. J. Lane, M.a., 
Cliffe, Woolston, Southampton. 


M.D., D.P.H., West 


OnREN, Magnus, ASSOC.M.INST.C.E., F.C.S., Lower 
Sydenham, SE. 

OuuaRD, J. F., Maragion, Cornwall. 

OxtaRD, William Ludlam, Musticott House, Wal- 


soken, Wisbeach, Norfolk. 

Paget, Charles Edward, M.z.¢.s., 
Town Hall, Salford. 

Pacer, J., J.P., Stuffynwood, Mansfield. 

PARKES, Charles Henr y, Netherfield, Weybridge. 

PARKEs, Louis Coltman, M.D., M.B.C.8., D.P.H., 61, 
Cadogan Square, S.W. 

Preas, J. Wallace, assoc.M.INST.c.E., 9, Welbeck 
Mansions, Cadogan Terrace, S.W., (Southbourne 
Lodge, near Christchurch, Hants). 

PriumsBe, Rowland, F.R.1.B.4., 13, Fitzroy Square, W. 

Poorr, George Vivian, M.D., F.R.0.P., 30, Wimpole 
Street, W. 

PowELL, Sir Francis Sharp, Barr., M.P., 1, Cambridge 
Square, W., (Horton Old Hall, Bradford). 

PRITCHARD, E., M.INST.C.E., F.G.8., 1, Victoria Street, 
S.W., (87, Waterloo Street, Birmingham). 

Rawiinson, Str Robert, K.c.B., M.INST.C.B., 11, The 
Boltons, Brompton, S.W. 

RxEpwoop, T. Hall, M.v., The Lawn, Rhymney. 

herp, George, M.D., D.P.H., County Medical Officer of 
Health, Stafford. 

REYNOLDS, Pror. J. Russell, M.D., F.B.C.P., F.R.S., 38, 
Grosvenor Street, W. 

RicHarpson, Str Benjamin Ward, M.D., LL.D., F.R.S., 
25, Manchester Square, W. 

RicHARDSON, J., M.INST.C.E., Methley Park, Leeds. 

Riron, Mosr Hon. MargQunrss oF, K.G., D.C.L., 
F.R.S., 9, Chelsea Embankment, S.W. 

Rosrns, Edward Cookworthy, F.s.a., F.R.1.B.A., 46, 
Bartents Street, W. 

Rosrnson, Pror, Henry, M.INST.C.E., 13, Victoria 
Street, S.W. , (54, Boundary Road, N.W.). 

Rocue, Antony, M.R.O.P:1., L.B.0.8.1., 72; Harcourt 
Strect, Dublin, Professor of Hygiene and also of 
Medical Jurisprudence in the Catholic University, 
Exaniner in Sanitary Science, Royal University, 
Dublin. 

Russet, Hon. F. A. Rollo., F.R.mut.soc., Dunrozel, 
Haslemere. 

RussELL, James A., M.A., F.R.C.P.EDIN., M.B., B.SC., 
F.R.S.E., Woodville, Canaan Lane, Edinburgh. 

RussEt1, J. B., M.D., LL.D., M.O.H., Glasgow. 

Sat, Thomas, M.p., 85, St. George’s Square, S.W. 


D.P.H., M.O.H., 


Reg. 


Date of 


No. Election. 


2851889. 
251888, 
741888, 
71889, 
#21899. 
257 1888, 
551888, 
1889, 
501888, 
711888. 
*1888. 
551889, 
301888, 


Sa Gorooy 
PEALESS, 


= LOSS: 

iiiteletoe 
sip Vos i 
ECON. 
ONES: 
cas Velekep 

71888. 
ROSS, 


L888. 
7° 1888. 


ied Boros 


Dee. 


Oct. 


Dee. 
Novy. 


Oct. 
Oct. 


Oct. 


Mar. 


Oct. 
Oct. 


Aug. 


Dee. 
Oct. 


Dee. 
Oct. 


Oct. 


Aug. 
Nov. 


Dee. 
Oct. 
Oct. 


Aug. 


Oct. 


Oct. 
Oct. 


Jan. 


FELLOWS. 2358 


Szraton, Edward Cox, M.D., F.R.0.8., The Limes, 56, 
North Side, Clapham Common, S.W. 

Suaw, George, 20, King Hdward Street, Newgate 
Street, H.C. 

SIEVEKING, Sir H. H., M.v., 17, Manchester Sq., W. 

Smiru, James, Osborne, A.R.1.B.A., 34, Southampton 
Street, Strand, W.C., (65, Lrithfield Gardens, 
Uxbridge Road, W.). 

Smita, William Howard, assoc.M.INST.c.E., Ovty 
Engineer and Surveyor, Carlisle. 

SmitH, Pror. William Robert, M.D., F.R.S.E., D.SC., 
Barrister-at-Law, 74, Great Russell Street, W.C., 
(Plumstead, Kent). 

SNELL, H. Saxon, F.R.1.B.A., 22, Southampton Build- 
ings, W.C., (Lynden Lodge, Elnfield Rd., Bromley, 
Kent). 

STEPHENS, Henry C., M.p., Avenue House, Finchley. 

Srrone, Henry John, M.D., Colonade House, The 
Steyne, Worthing. 

Syxgs, J. EF. J., p.so., M.p., 40, Camden Square, 
N.W. 

Symons, G. J., F.B.8., 62, Camden Square, N.W. 

Tayrtor, J. Stopford, M.v., 6, Grove Park, Liverpool. 

TemMPLe, Rieatr Rev. Frederick, p.p., Lorp BisHor 
oF Lonpon, The Palace, Fulham, S.W. 

Tompson, Sir Henry, M.B., 35, Wempole Street, W. 

THORNE, R. Thorne, ¢.B., M.B., F.R.C.P., F.B.S., 40, 
Inverness Terrace, W. 

TurNER, Ernest, F.R.1.B.4., 246, Regent Street, W. 

Twinine, Thomas, Perryn House, Twickenham. 

Vacuer, Francis, F.R.¢.8., Birkenhead. 

Watrorp, Edward, M.D., D.P.H.CAMB., 
M.O.H., Town Hall, Cardiff. 

Warine, Con. G. E., Jun., M.1nst.c.z., Newport, 
Tthode Island, U.S. America. 

Waternouss, Alfred, k.a., 20, New Cavendish 
Street, W. 

Wesrminster, His Grack THE DUKE OF, K.G., 
Grosvenor House, W. 

Wuitetzecer, Benjamin Arthur, 
D.P.H.CAMB., St. John’s, Wakefield. 

WiutttaMs, Dawson, M.D., 25, Old Burlington St., W. 

Witson, George, M.A., M.D., F.B.8.E., 7, Avon Place, 
Warwick. 

Wry, H. A., 3, King’s Bench Walk, Temple, E.C. 


M.R.C.S., 


M.D... B.SC, 
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+ Marked thus have passed the Examination of the Institute for Local Surveyors. 


{ Marked thus haye passed the Examination of the Institute for Inspectors of Nuisances. 
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Feb. 
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Jan. 


Dec. 


Oct. 
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Mar. 


Oct. 
Oct. 


Nov. 


Dee. 
Oct. 


Oct. 
Oct. 


Nov. 


Oct. 


Jan. 


ADAMS, James, M.D., M.0.H., Springwell, Barnes, 
S.W. 
Apams, Pror. Henry, M.INST.C.E., F.S.1., 60, Queen 
Victoria Street, E.C. 
ApxKins, George, L.R.C.P.LOND., 
The Elms, Paignton, South Devon. 
ALDWINCKLE, Thomas William, F.R.1.B.A., 1, Vectoria 
Street, S.W. 
ALEXANDER, W.C., Aubrey House, Campden Hill, W. 
Ames, H. St. Vincent, M.a., Cote House, Westbury- 
on-Trym, Bristol. 
ANDERSON, Geo., ©0.B., 35a, Great George Street, 
Westminster, S.W. 
rAnpERSON, John Reid, The Cottage, Gibson’s Hill, 
Norwood, S.H. 
ANDERSON, John, ASSOC.M.INST.C.E., Zown Hall, 
Montrose, N.B. 
Anpresen, August F., Priory Cottage, Mill Lane, 
West Hampstead, N.W. 
ANDREW, Capr. C. W., Rutland House, 5, The 
Terrace, Kennington Park, S.H. 
Anprews, G. R., Surveyor, Johannesburg, South 
Africa. 
AnpreEws, Jonathan, 10a, Mount Street, Berkeley 
Square, W. 
TANGELL, John A., ASSOO.M.INST.C.E., 
Engineers’ Office, West Ham, LE. 
Anson, Frederick Henry, M.A., ASSOC.M.INST.C.E., 
15, Dean’s Yard, Westminster, S.W. 
Areuns, Frank, M.R.0.P., M.0.H., Wanstead, Essex. 
Anmstrone, Henry E., D.HYG., M.R.O.8., L.8.A., 
M.O.H., The Health Department, Town Hall, New- 
castle-on-Tyne. 
Armstronea, Pror. H. E., Pu.D., F.B.8., 55, Granville 
Park, Lewisham, S.E. 
Asptnatu, Miles, Borough Engineer and Surveyor’s 
Office, Worthing. 
ArKins, Alfred, ASSOC.M.INST.C.E., F.B.1.B.4., Wan- 
ganui, New Zealand. 
Avmonter, F., 110, High Street, Manchester Square, 
W. 
Bairzy, Thomas Castley, L.B.C.P., M.B.C.S., M.O.H., 
Crewe, Cheshire. 


D.P.H., M.O.H., 


Borough 
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Election. ~ 


Mar. 


Oct. 


Oct. 
Feb. 


Nov. 


July 
Oct. 


Oct. 
Dee. 
Oct. 


Oct. 
Dec. 


Oct. 


Mar. 


Oct. 
Oct. 


Mar. 


Oct. 


Mar. 


Oct. 


Mar. 


Oct. 
Oct. 
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Bartne, Laurence Augustus, M.D., D.P.H., Dipton, 
LTantz Green, Durham. 
Baker, Siz Benjamin, K.C.M.G., LL.D., F.R.8., 
M.INST.C.E., 2, Queen’s Square Place, Westminster. 
Baxsr, R., Ballingdon House, Green Lanes, N. 
Barcuay, Arthur, Assoo.M.INST.C.E., 34, Letzroy Rd., 
Primrose Hill, N.W. 
Barrett, Ernest James, ASsoc.M.INST.C.E., Borough 
Surveyor’s Office, Richmond, Surrey. 
Barwiss, Sidney, M.D., D.P.H., M.O.H., Derbyshire 
County Council, 61, Uttoxeter New Road, Derby. 
TBasserr, Gilbert Thomas, Highfield Road, Saltley, 


Birmingham. 


. tBareman, James, Covil Engineer, 27, Exchange 


Buildings, Johannesburg, South Africa. 
Baveu, Alfred C., Egerton Street, Wreveham, North 
Wales. 
Buran, Alexander Thomas, 7, Victoria Street, S.W. 
TBrarp, HE. T., Wallsend, Pevensey, Sussex. 
Beard, George, Thickthorn, Kenilworth. 
Brarp, Neville, The Mount, Ashbourne. 
BEARDMORE, George Russell, L.8.C.P.LOND., M.B.C.S., 
L.S.A., D.P.H.CAMB., Warwick House, Upper Street, 
Islington, NV. 
Brpvog, John, B.A., M.D., F.R.8., Zhe Chantry, Brad- 
ford-on-Avon. 
Betz, Thomas, L.R.0.P.LoNnD., Uppingham, Rutland. 
tBengamin, Horace Bernton, F.R.G.8., 28, Albemarle 
Street, W., (37, Upper Grosvenor Street, W.). 
Bennett, Hugh, u.x.o.s., Builth Wells, Brecon. 
Brnyert, William Benjamin George, ASsOC.M.INST. 
0.E., Cranleigh, Portswood Road, Southampton. 
BERNARD, William Larkins, F.8.1.B.4., 3, St. Stephen’s 
Chambers, Baldwin Street, Bristol. 
TBerrineron, R. HE. W., assoc.M.INST.C.E., Graiseley, 
Wolverhampton. 
Burry, William Walton, Assoc.M.INST.C.E., Eccles, 
near Manchester. 
BioxerstetH, EH. R., F.R.c.8., 2, Rodney Street, 
Lwerpool. 
Bittinenam, J. A. L., Surveyor, Rk. Engineers, 
Royal Engineer Office, Colombo. 
Brack, Sure.-Masor W. G., 2, George Square, 
Edinburgh. 
Buair, William Nisbet, assoc.M.INsT.C.E., Vestry 
Hall, Pancras Road, N.W. 
Buasuitty, T., F.R.1.B.A., Superintending Architect, 
London County Council, Spring Gardens, S.W. 
Buizarpv, John Henry, AssSOC.M.INST.O.E., F.S8.1., 
Castle Lane, Southampton. 
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Oct. 
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Oct. 
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July. 
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May. 


Dec. 
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MEMBERS. 


Buiummr, Frederick Milnes, B.A., M.B., M.O.H., St. 
Mary’s Grove, Stafford. 

Boxtpine, John T., 19, South Moulton Street, W. 

Bonn, Fredk. Adolphus, M.8., C.M.EDIN., D.P.H.EDIN., 
Hetton Lodge, Ferndale, Tunbridge Wells. 

Boossyer, Philip, M.B., M.B.C.8., M.0.H., he Guild- 
hall, Nottingham. 

Bostock, H., The Oaklands, Rowley Avenue, Stafford. 

Dox. Mi. Eh, 

BRADSHAW, James D., B.A., M.B., M.R.C.P., M.R.C.S., 
30, George Street, oe ® Square, W. 

Braga, J oto Pre care, LiGAcs DOS. CE D.8. 
D.P.H., Glen Villa, Sunbury-on-Thames. 

Bresner, George Reith, M.D., D.p.u., Bensham Lodge, 
West Croydon, S.W. 

Bripasgs, J. H., M.B., F.R.c.P., 28, Ladbroke Gardens, 
Notting Hill, W. 

BriGHt, Philip, ASSOC.M.INST.C.E., 2, Newgate Street, 
EC, 

BrisrowE, John Syer, M.D., F.B.8., 13, Old Burlington 
Street, W. 

Bropin, John Shanks, assoc.M.1Ns?.c.B., Town Hall, 
Whitehaven, Cumberland. 

Brooks, Walter, assoc.M.INnsT.C.E., Albany Build- 
ings, 89, Victoria Street, Westminster, S.W. 

Brooxn, Win., M.D., M.0.H., Crompton Local Board, 
Shaw, near Oldham. 

Brown, Arthur, M.1nsT.0.E., The Guildhall, Notting- 
ham. 


¥F.G. 8., 


TtBrown, Edwin, Local Board Offices, Burgess Hill. 


Brown, Thomas, Alderman Norfolk County Council, 
King’s Lynn, Norfolk. 

Brown, William Ibbs, Sé. 
Ce, Northampton. 

BRrownerpen, Charles, ASSOC. M.INST.O.E., 
Borough Engineer of Birkenhead, Cheshire. 

Bryant, Thomas, F.R.C.8., 65, Grosvenor Street, W. 

Bucxron, Mrs. 27, Ladbroke Square, W. 

Buus, William Daniel, Surveyor, 21, Finsbury 
Pavement, E.C. 

Buustropr, Herbert Timbrell, M.A., M.D., D.P.H. 
Local Government Board, Whitehall, S.W. 


Michael’s Avenue and 


FG, 


TBuntEeN, Charles, St. Bernard, Cambridge Road, 


Aldershot. 

Burpwoop, James Watson, L.F.P.S., 
Cottage, Bourne, Lincoln. 

Burenss, Samuel Edwin, Assoc.M.INST.C.E., 
Hall, Banbury. 

Burmester, Miss E., 13, Sussex Square, Hyde Park, W. 

Burr, Alfred, F.R.1.B.A., 85, Gower Street, W.C. 


M.O.H., West 


Town 
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1389. Apr.. Burton, Samuel Hubert, F.B.0.8., m.0.m., 50, St. 
Gules’s Street, Norwich. 

1889. Jan. tBurroy, W. Kinninmond, assoc.M.1Nst.0.E. Professor 
of Santary Hngineering, Inperial University, 
Tokio, Japan. 

“71893. July. t¢BusBriper, Harold, 96, Herbert Road, Plumstead, 
Kent. 

™ 1892. June. Burron, Fred Smith, assoc.M.1nst.c.5., Town Hall, 
and 13, Palatine Square, Burnley. 

1893, Oct. tCameERon, Donald, City Engineer, 1, Sylvan Road, 
Exeter. 

*°1889. Feb. TCampsett, Adam MHorsburgh, s8soc.M.INST.C.E., 
Borough Surveyor’s Office, Stratford-on-Avon. 

1888. Oct. Camppenn, Charles, 7, Grange Road, Sheffield. 

91888. Oct. CampBeLn, Hon. Dudley, 1, Mitre Court Buildings, 
Temple. 

471889. Mar. Camppett, Kenneth Findlater, assoc.M.INST?.c.E., 
Borough Engineer, Stockton-on-Tees. 

1892. Nov. Canty, William Henry, 24, Cambridge Street, 
Prospect Hull, Tunbridge Wells, Kent. 

1888. Oct. Carine, John, assoc.M.1nst.c.z., Board of Works, 
Lewisham, S.E. 

531888. Nov. Carrirr, Ernest, 18 g 19, Great St. Helens, E.C. 

691892. Feb. Caprout, Joseph, M.B.,. 0.M., D.P.H., M.0.H., 172, 
Station Road, Ilkeston. 

781892. May. Caws, Edward Isaac, Coronation, Sea View, Isle of 
Wight. 

71890. Nov. Cuart, Robert Masters, Mitcham, Surrey. 

*1888. Oct. CHarrertron, George, M.INST.C.E., 46, Queen Anne’s 
Gate, SiW., 

1888. Oct. CHarrocn, Miss Frances C., Solihull, Birmingham. 

781893. Jan. CuHewerr, James Henry, 0.5., of Toronto University, 
Toronto, Ontario, Canada ; and The Nest, Poplar 
Plains Road, Toronto. 

1888. Oct. CrarKke, James Wright, 8, Salcott Road, Wands- 
worth, S.W. 

#1888. Oct. CurarxKson, J. W., M.R.C.8.E., L.B.C.P.L., c/o Messrs. 
H. S. King & Co., Pall Mall, S.W. 

°°31890. Oct. TCroruinr, Samuel Thompson, Street, Somerset. 

711892, Apr. CoazEs, Herbert George, assoc.M.INST.C.E., Market 
Harborough, Leicester. 

851888. Oct. Coartus, C., F.R.C.P., 10, Circus, Bath. 

871888. Oct. Cook, Frederick, m.D., 1, Porchester Houses, Por- 
chester Square, W. 

321888. Oct. ContineripGr, W., M.A., M.D., D.P.H., Port of London 
Sanitary Offices, Greenwich, S.L. | 

*°°1888. Oct. Conzinson, John, 21, Ashley Gardens, Victoria 
Street, S.W. 

31888. Oct. tCompesr, P. F., M.INST.C.E.IRELAND, 19, Lower Leeson 
Street, Dublin. 
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No. Election. 
61892. Sept. TConnaL, Eben, M.1nst.c.B., 49, Kerrsland Terrace, 
Hillhead, Glasgow, Lanark, Scotland. 
1888. Oct. fCoopmr, C. H., assoco.m.inst.c.n., Local Board 
Offices, Wimbledon, S. W. 
°°1888. Oct. Coopsr, Francis A., ASSOC.M.INST.C.E., Director of 
Public Works, and Resident Engineer, Hong Kong, 
(clo H. F. Cooper, Nottingham and Notis Bank, 
Newark). 
°° 1888. Nov. Coopsrr, John, jun., Croydon, S.W. 
“81889. Jan. TCooprpr, William, 32, Cheetham Street, Cheetham, 
Manchester. 
1888. Oct. Corzert, Joseph, Borough Engineer, Town Hall, 
Salford. 
°° 1891. Dec. Corner, John, 83, Lavender Sweep, Clapham June- 
tion, S.W. 
®81892. Mar. CornisH, William Robert, SURG.-GEN., F.R.C.S., C.1.E., 
Q.H.P., 8, Creswell Gardens, S.W. 
1883. Oct. Corsan, John R., 80, Gray’s Inn Road, W.C. 
"1888; Oct. Courtney, Masor D. C., B.E., 22, Collingham 
Gardens, Kensington, S.W. 
1889. Oct. Cowan, Peter Chalmers, B.SC. (EDIN.), ASSOC.M. 
INST.C.E., County Surveyor, Downpatrick. 
**1888. Oct. Cowan, Frank, 309, Oxford Street, W. 
71890. Oct. TPCrata,;G, A. Nala! Drayton, Salop. 
*°1888.-Oct. CRANBROOK, THE Rr. Hon. Viscount, 4.C.8.1., 
17, Grosvenor Crescent, S. W. 
751893. Jan. Cruzer, Alfred, assoc.M.1nst.0.5., City Engineer, 
The Guildhall, York. 
°1889. June. Creaeen, Hugh Stowell, 42, Freelands Road, Brom- 
ley, Kent. 
11891. June. Crisp, James Gregory, Angle Villa, Leckhampton, 
Cheltenham. 
*81888. Oct. Crowxny, Frederick, Ashdell, Alton, Hants. 
4721889. Mar. Curr, Robert, M.B., M.B.C.S., M.O.H., 28, Huntriss 
Row, Scarborough. 
1888. Oct. TOunwan, John I, ERB, Sly “Bighgace: 
Kendal. 
71890. Mar. Dasss, George Henry Roque, M.D., M.R.C.S., M.O.H., 
Highfields, Shanklin, I. of Wight. 
1888. Oct. tDarcou, John, 74, Sarsfield Road, Balham, S.W. 
71892. May. Davis, Alfred T., assoc.M.1nst.c.z., Shirehall, 
Shrewsbury. 
61893. Jan. Davis, George Brown, Cambridge House, South 
Lambeth Road, S.W. 
6991890. Oct. tDavis, Neville Brookes, Assoc. M.INST.C.E., P.A.SURV. 
INST., Water Works Office, Lewester. 
*°°1888. Oct. Dawson, Charles James, F.R.1.B.4., Surveyor to the 
Local Board, Barking, Essex. 
1888. Oct. Day, Ernest, F.R.1.B.a., 5, Foregate Street, Worcester. 
™ 1892. Oct. TDayn, John, 117, Arran Street, Roath, Cardiff. 


Reg. 
No. 


741892. 
pce 
991899. 


ee? L8O2: 


201889, 
191888. 
161891. 
181889, 
941888. 
181891. 
341898. 
181888, 
791892, 
289.1888, 
21 892. 
#201889, 
3601888, 
#211889, 
95 1892. 
7511893. 
123.1888, 
971891. 


mm? 1388; 


Date of 
Election. 


MLSS. 
e LSOSs 


Oct. 
Oct. 


MEMBERS. 289 


DesennaM, F. G., Cheshunt Park, Herts. 
pe CHAumont, Miss Anna Kennedy Francois, 


86, Abingdon Road, Kensington, W. 


Sept. TDenpy, William Cooper, P.a.8.1., Surveyors’ De- 


Oct. 
Apr. 


Jan. 


. May. 


. May. 


Apr. 
Oct. 
Jan. 
Apr. 
Oct. 
Feb. 
Oct. 
Oct. 
June. 
Dee. 
Mar. 
Jan. 
Novy. 
Jan. 
Mar. 


Jan. 


Oct. 


July. TrEFELKIN, 


Oct. 


partment, 
SLE. 
Dennis, Nelson F., Town Surveyor, West Cowes. 
Dickinson, Thomas Rusholm, assoc.M.INST.C.E., 
Borough Surveyor, Hertford, Herts. 
Dicxtnson, William Gilbert, L.R.C.P., M.R.C.S., D.P.H., 
1, Wimbledon Road, Southfields, Wandsworth, S.W. 
Dixey, Harry Edward, m.p., Woodgate, Great 


Malvern. 


Lambeth Vestry, Kennington Green, 


. Sept. TDrxon, Francis Edward, Local Board Offices, Bamber 


Bridge mn Walton-le-Dale, Lancaster. 

Donpp, Peter, assoo.mM.1nst.0.B., Engineer and Sur- 
veyor, Wandsworth, S.W. 

Donovan, Dennis D., L.R.0.P., L.B.0.8., Superinten- 
dent Medical Officer of Health, City of Cork. 

Dovutton, James, Lambeth, S.W. 

Drayson, Walter B. H., 2, Newgate Street, H.C. 

Eaton-SHORE, George, ASSOC.M.INST.C.E., Borough 
Engineer, 190, Hdlestone Road, Crewe. 

Eccrrs, Miss Jane Helen, 3, Dean’s Yard, West- 
minster, S.W. 

Ener, Frederic James, ASSOC.M.INST.C.E., Public 
Offices, Cleator Moor, Cumberland. 


TELrorp, Ernest J., The City Engineer's Office, 


Norwich, Norfolk. 

Exrord, John, Borough Surveyor, Poole, Dorset. 

Exuiot, Sure.-Lisur. Robert Henry, M.B., B.S.LOND., 
F.R.C.S.ENG., D.P.H.CANTAB., L.B.C.P.LOND., Madras 
Infantry, Deccan, India. — 

Emerson, W., F..1.B.4., 8, The Sanctuary, S.W. 

Entwistib, Henry, Local Board Offices, Swinton, 
Lancaster. 

Ericusen, J. Eric, F.2.8., 6, Cavendish Place, W. 

Evers, Sure.-Linur.-Cou. B., M.d., C.M., D.P.H.CAMB. 
care of Messrs. Watson Bros., 27, Leadenhall Street, 
EC. 

Farrer, Lorn, 27, Bryanston Square, W. 

Farrineron, William, Town Hall, Hoyland Nether, 
Yorkshire. 

Fawcnrr, Edmund Alderston Sandford, sssoc.M. 
INST.C.E., 13, Victoria Street, S.W. 

Fawcett, William Milner, M.A., F.B.1.B.A., 1, Silver 
Street, Cambridge. 

Howard Riley, 
Chiswick. 

Firip, Horace, 14, Gray’s Inn Square, W.C. 
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Election. 
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Oct. 
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MEMBERS. 


Fisuer, T. J., 50, Thorne Road, South Lambeth, 
SW. 

Frrrcnpr, Walter John, 
Dorset. 


F.R.1.B.A., Wamborne, 


Oct. tiFLownr, Thomas James Moss, Carlton Chambers, 


Oct. 
May. 
Oct. 
Noy. 


Oct. 
Oct. 


Jan. 


Oct. 
Mar. 


Oct. 
Oct. 


Baldwin Street, Bristol. 

Forpr, H. C., m.tnst.c.z., 4, Great Wenchester 
Street, EC. 

Fossproxt, G. H., M.R.0.8., D.P.H., County Medical 
Officer of Health, Rose Place, near Worcester. 

Foster, Reginald Le Neve, F.0.8., North Load, 
Droylsdon, Manchester. 

Fowrtmr, Alfred Mountain, 
Peter's Square, Manchester. 

Frank, Philip, m.p., Cannes, France. 

Fraser, James, M.INST.C.E., 100, Castle Street, 
Inverness, N.B.- 

Fraser, W. J., ASSOC.M.INST.C.B., 98, Commercial 
Road, E. 

Gauton, Francis, F.R.8., 42, Rutland Gate, S.W. 

Ganon, Frederick A., M.D., M.o.H., aversham, 
Kent. 

Gay, John, M.B.C.8., L.B.0.P., D.P.H., 119, Upper 
Richmond Road, Putney, S.W. 

TGEEN, Harry, Hillside, Okehampton, Devon. 


M.INST.O.B:, 1, Sé. 


July. f£Gisss, Arthur Gordon, Surveyors Office, Midhurst. 


Dec. 
Jan. 
Oct. 
Noy. 
Dee. 
Jan. 
Dec. 
Mar. 
Jan. 
Nov. 
Apr. 
Feb. 
Oct. 


TGisson, William, Bonhay Road, Eveter. 
TGiLBy, Charles, Bath. 
Gin, D., Farleigh, Weston-super-Mare. 
GILLInAND, William John, Architect, 74, Royal 
Avenue, Belfast. 
GuapstongE, J. H., PH.D., F.R.S., 17, Pembridge 
Square, W. 
GuaAIstER, John, M.D., D.P.H., 101, Great Russell 
Street, W.C. 
Ginn, A. W., 33, Davies Street, Berkeley Square, 
W. 
Govrrey, Robt., Assoc.M.INsT.C.B., Stlverhow, King’s 
Heath, Birmingham. 
Goine, Joseph A., M.R.0.8., B.A., M.O.H., Mor Bay, 
West Falkland Islands, South America. 
GooprEAR, Herbert, ASSOC.M.INST.C.E., Colchester, 
Essex. 
Grant, Ogilvie, M.B., C.M.EDIN., M.0.H., Queen 
Mary’s House, Inverness, N.B. 
GrantruaM, Richard Fuge, M.1nsv.c.8., Vorthumber- 
land Chambers, Northumberland Avenue, S.W. 
Gray, Alexander, 25, Greenhill Road, Hampstead, 
N.W. 
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GrREATOREX, Albert Daniel, Local Board Offices, 
Public Hall, Sutton, Surrey. 


. TGReeN, William Samuel, ldridgehay, Derby. 


GREGSON, John, ASSOC.M.INST.C.E., Woodbine House, 
Padtham, Lancaster. 

GRELLIER, William, F.R.1.B.A., 6, Queen Anne’s Gate, 
S.W. 

Groves, Joseph, B.A., M.D., F.G.8., Carisbrooke, Isle 
of Wight. 

Gruecen, William, pD.P.u., 11, Montpelier Road, 
Ealing, W. 

yHappock, Harry Frederick, 9, Eland Road, Laven- 
der Hill, S.W. 

Jann, Watkin, aAssoc.M.1NsT.C.E., Local Board Offices, 
College Road, Gt. Crosby, Lancashire. 

Hamruton, Walter M., M.D., D.P.H., 456, Liverpool 
toad, Patricroft, Lancashire. 

Hampton, Willie Thomas, F.s.1., Hotel Street, Coal- 
ville, Leicester. 
Hancock, Charles, M.A.oxon, 2, The 
Temple, E.C., and Reform Club, S.W. 
Hanson, John, Victoria Chemical Works, Wakefield. 
Harpine, J. R., M.1nst.c.z., Ashley Road, Epsom, 
Surrey. 

Harz, C. J., M.p., F.R.0.P., Berkeley House, 15, 
Manchester Square, W. 

Harpur, William, M.INsT.c.n., Town Hall, and 197, 
Severn Road, Cardvff. 

Harris, Arthur Wellesley, M.R.0.8., L.8.A., D.P.H., 
M.O.H., High Street, Southampton. 

Harrisson, Thomas Harnett, ASSOC.M.INST.C.E., 
F.R.I.B.A., Central Buildings, North John Street, 


Clovrsters, 


Lnverpool. 

Harrison, William Joseph, AsSo0.M.INST.C.E., 
F.R.MET.SOC., 7, Carteret Street, Westminster, 
Siw, 

Harrorp, Miss C., 10, Church Road, Edgbaston, 
Burmingham. 


Harvny, Vhomas Fletcher, assoc.M.INst.¢.8., Hn- 
gimeer and Surveyor to the Merthyr Tydfil Local 
Board, Merthyr Tydfil, Glamorganshire. 

Hastam, Dryland, Junr., F.s.1., Hriar Street Cham- 
bers, Reading. 

Hastam, Lewis, Ravenswood, near Bolton. 

Hastip, George Ernest, M.D., M.B.C.S., L.R.C.P., 
D.P.H., 3, Southampton Street, Strand, W.C. 

Haywarp, ©. F., F.9.4., F.R.IBA., 47, Museum 
Street, Bloomsbury, W.C. 

Heap, Henry, Buckingham, Old Shoreham, Sussex. 

Huan, Mrs. H., Buckingham, Old Shoreham, Sussew. 
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Hetryer, 8. Stevens, 21, Newcastle Street, Strand, 
W.C. 

Hitn, Miss F. M. Davenport, 7, Upper Wimpole 
Street, W. 

Hin, Miss k. Davenport, 7, Upper Wimpole Street, 
W. 


Hutu, Pearson, 6, Pembridge Square, W. 

Hin, Samuel, a.R.1.B.4., 16, Russell Square, W.C. 

Hint, William H., Town Hall, Kensington, W. 

Hints, Harry James, 97, Camden Street, Camden 

Town, N.W. 

Hossoyn, John Morrison, M.D., D.P.H., Croydon, S. W. 

Honexrrts, EH. A. Brayley, 39, Redcliffe Square, South 
Kensington, S.W., and Agence Dalziel, 50, Rue des 
Victoires, Paris. 

Hopason, Shadworth H., A5, Conduit Street, W. 

Hopeson, William J ames, ASSOC.M.INSY.0.E., High 
Park, Near Ryde, Isle of Wight. 

HonBerton, Henry Nelson, 1.8.C.P., M.B.C.8., D.P.H., 
ast Moulsey, Surrey. 

Hommes, Timothy, M.a., F.R.0.8., 18, Great Cumber- 
land Place, W. 

Hott, H. P.; Assoc.M.INST.c.E., F.G.S., 
Didsbury, Manchester. 

Horroypr, John, M.R.¢.s., 
Camden House, Chatham. 

Hootny, Cosmo C., assoc.M.1INsT.0.B., The Union 
Offices, Barton-upon-Irwell, Manchester. 

Hooper, Charles, M.R.¢.8., M.0.H., Aylesbury, Bucks. 


The Cedars, 


GAs, DP. M01, 


rtHovuenron, John, Poplar Load, King’s Heath, near 


Birmingham. 
Howarp, H., 84, Upper Whitecross Street, E.C. 
tHoy, Peter, 7, Park Place, Clarence Gate, N.W. 
+Hupsser, Frank, 85, South Street, Eweter. 
tHunt, John W., Maindee, Newport, Monmouth. 
Huntmr, Alexander H., Cratglands, West Kirby. 
Hunter, John, 9, Zincoln’s Inn, W.C. 
INGLIs, Cor neling, Mp, 41, Albert Mansions, Victoria 
Seek, Bie 

IyGraM , Matthew, Hygeia Works, and pee Lodge, 
Old Trafford, Manchester. 

lvor-Moors, T., Royal Engineer’s Office, Antigua, 
West Indies. 

TJamus, Arthur Charles, Assoc.M.INST.C.R., : Local 

Surveyors Office, 53, High Street, Grays, Essex. 

JAMES, Charles Alfred, L.R.0.P, M.R.C.S., D.P.H., 24, 
Cazenove Road, Stamford Hill, N. 

J OHNSON, Samuel, M.D., C.M., M.O.H., Stoke-on-Trent. 

Jones, Charles, M.1nst.0.8., Local Board, Ealing, W. 
TKay, Walter Robert, Mount Sion House, Bury. 
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Kumester, William Henry, M.D., M.o.H., Oak House, 
Battersea, S.W. 

Kernpretnt, Daniel Burton, M.B.CANTAB., 
House, Walton, Wakefield. 

Kenyetr-Barrineton, Srr Vincent Hunter B., 
65, Albert Hall Mansions, Kensington Gore, W. 

Kxnwoon, Henny RK. MB, 1.8.0.P., D.P.H.,°P.C.9., 
US; ea Road, “Heanpstead, N.W. 

Kipp, Thomas, ASSOC.M.INST.C.E., Coty Engineer of 
Ltipon, 8, Gide Terrace, Ripon, Yorkshire. 


Thornhill 


. July. +Kinrorp, Henry James, Borough Surveyor, L[lkeston, 


Derby. 
Kirey, Osear John, Kelvin Grove, Staincliffe, 


bury. 


Dews- 


tKirx, John Wright, Town Hall, Caxton Street, 


Westminster, S.W. 

Kirwan, Sure.-Lr.-Con. A., D.P.H., F.R.C.S.EDIN., 
10, Wenlock Terrace, York. 

Kyrz, Thomas W., M.D., D.P.H., M.O.H., iWeasham, 
Atherstone. 

Lacy, William George, 82, 
worth, S.W. 

Larran, George Bastable, assoc.M.1nst.c.z., Local 
Board Offices, Queen’s Road, Twickenham. 

Laine, R., M.R.C.S., L.R.C.P., F.R.MET.SOC., M.O.H., 29, 
Waterloo Road, Blyth, Northumberland. 

Lax, W. Wellington, M.8.0.8.(ENG.), D.P.H.(CAMB.), 
Medical Officer of Health, Broad Street Common, 
near Guildford. 


Kast Hill, Wands- 


July. Lambert, Joshua, Local Board Offices, Tottenham, N. 


Dee. 
Nov. 
Mar. 
Oct. 
Jan. 
Oct. 


Oct. 
Oct. 


June. 


Oct. 


Lavenpsr, Charles Henry Nalder, 72, St. Hrmin’s 
Mansions, Westminster, S.W. 


Law, Herbert Henry, assoc.M.1nst.c.z., 17, 
Victoria Street, S.W. 
Lawrorp, George Maxwell, assoc.M.INST.C.E., 


M.Soc.E., 13, Victoria Street, S.W. 

Lawrence, Edwin, 10, Kensington Palace Gardens, 
W. 

Law-Gruen, Charles, Assoc.M.INST.c.n., Surveyor, 
Swindon Highway Board, Swindon, Wilts, and 
Oundle, Northampton. 

Lu Granp, A., 125, Bunhill Row, £.C. 

Lronarn, Hugh, 7, Hanover Square, W. 

Lz Rossieno1, Francis, ¥.8.1., 1, Gresham Buildings, 
Basinghall Street, H.C., (29, Penn Road Villas, 
Camden Road, N.). 

Lurrs, Thomas Hollins, 
ae Kensington, S. W. 

Lewis, Thomas Laurence, Engineer and Surve 01", 
St. George, Gloucester. 


185, Harls Court Road, 
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Linearn, J. Edward, Rodney Chambers, Derby. 

Lirrin, John Fletcher, M.B., M.R.C.P., M.O.H., 
32, Harley Street, Cavendish Square, W. 

Livinastonn, George, ASSOC.M.INST.C.E., Surveyor 
to the Vestry of St. Georges, Hanover Square, 
1, Pimlico Road, London, S.W. 


May. ttLioyp, Christopher, 2, St. Mark’s Terrace, New 


Oct. 
Mar. 


Apr. 
Apr. 
Jan. 
June. 
Oct. 
Oct. 
Noy. 


Oct. 
Mar. 


Dee. 
Oct. 


Oct. 
Oct. 
Oct. 
Apr. 
Oct. 
Oct. 
Jan. 
July. 
Oct. 


Brompton, Kent. 

Lioyp, Robt. Samuel, 84 & 85, Whitecross St., E.C. 

Loanz, Joseph, M.R.C.P.E., D.P.H., M.O.H., 98, T'res- 
sillian Road, St. John’s, SE. 

Locxwoop, Phillip Causton, M.1ns7.0.£., 1, Gloucester 
Place, Brighton, Sussex. 

Lowe, Louis J. McKenzie, M.1nst.c.8., Cassilla de 
Correo 665, Buenos Ayres, Argentine Lepublic, 
South America. 

Lown, Mrs. Thomas, Solihull, Birmingham. 

Lynpn, Frederick Charles, Assoc.M.INST.c.B., 25, 
Cross Street, Manchester, (9, Victoria Street, S.W.). 

Lyon, Washington, 85, Asylum Road, Peckham, 
(SE, 

tMacKkrnziz, F. Morell, m.n.0.s., u.s.a., 10, Hans 
Place, S.W. 

Macxernzin, William Leslie, M.A., M.B., C.M., D.P.H., 
County M.0.H., Castle Douglas, N.B. 

Macxny, John B., 2, Bowverte Street, Fleet Street, EC. 

Macnamara, Charles Edward, 1..@.¢.P.1., D.P.H., 
95, Stephen’s Green, Dublin. 

MoAnrrutr, A., J.P., D.L., 79, Holland Park, W. 

McBratx, William, M.A., M.D., D.p.H., 7, Mlora 
Place, Plymouth. 

McInrtosu, James, Duneevan, Oatlands Park, Wey- 
bridge. 

McKir, Hugh Umsworth, m.1nst.0.8., 11, Victoria 
Street, Westminster, S. W. 

McMorran, Alexander, Galloway House, Carlton 
Road, Putney, S.W. | 

MoNzuitt, Roger, M.D., D.P.H., J.P. Argyllshire, 
County Medical and Sanitary Officer, Oban. 

tMaaurre, William Robert, F.R.Mpr.soc., 10, Dawson 
Street, Dublin, (Town Hill, Dalkey, Co. Dublin). 

Maury, Frederic Thomas, ASSOC.M.INST.C.E., Sur- 
veyor’s Office, Guildford. 

Manury, Herbert, M.A., M.B., D.P.H., M.0O.H., West 
Bromwich. 

Marspren, James Aspinall, M.R.0.8., L.8.4., D.P.H., 
M.O.H., Standish, Wigan, Lancashire. 

Marspren, Robert Sidney, M.B., D.8SC., F.R.S.E., 
M.O.H., 65, Grange Mount, and Town Hall, 
Birkenhead. 
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MArtTiInDALE, William, 10, New Cavendish Street, 
W. 

Martineau, H. H., ¥.2.1.3.4., 30, Weymouth Street, 
Portland Place, W. 

Mason, Charles, ASSOC.M.INST.CE., A.B.I.B.A., MEM. 
SOc.ENG., Surveyor to the Vestry of St. Martin’s-in- 
the-Fields, The Town Hall, Charing Cross, Lon- 
Honus W. 

Mason, Hugh H., m.r.0.s., Abbey Lodge, Barking. 

Massiz, Frank, Assoc.M.INST.C.E., F.S.1., F.R.MET.SOC., 
Tetley House, Wakefield. 

Maruews, George Somers, ASSOC.M.INST.C.E., Sur- 
veyor to the Local Board, Dorking, 35, Hugh Street, 
Dorking, Surrey. 

Matuews, J. Douglass, F.8.1.B.4., F.8.1., 11, Dowgate 
FA eC, 

Metissenos, G. C. A. Melisurgo, Assoc.M.INST.C.E., 
Palazzo Cocozzo, 76, Via Poerio, Naples. 


fMercatr, John W., assoc. M.INST.C.E., Surveyor, 


Town Hall, Newmarket. 
Mineard, George Edward, F.R.u.8., 70, Philbeach 
Gardens, Karl’s Court, S.W. 


TMirconEyi, Lewis, Hurlford, Kilmarnock, N.B. 


Mrrceuety, Robert, Consulting Sanitary Engineer, 
Cape Town, South Africa. 

Mocarra, F. D., 9, Connaught Place, W. 

Monvragau, Samuel, 12, Kensington Palace Gardens, 
W. 

Morz, James, Jun., ASSOC.M.INST.C.H., F.R.MET.SOC., 
49, Orlando Road, Clapham, S.W. 

Morgan, William Barlow, Assoc. M. INST. C. E., 
Surveyor, Weymouth, 

Morison, John, M.D., D.P.H., Victoria Street, St. 
Albans. 


~Moriny, Edwin, Town Hall, Walthamstow. 


+Mortey, J. G., assoc.M.1Nst.¢.E., Town Hall, Strat- 


ford, E. 
Morgis, Albert, M.R.C.s., 
Buildings, Southend. 


L.R.0.P., Post 


Office 





tMorris, Griffith John, R.L, Establishment, Bar- 


badoes. 

Morris, Pryce Jones Langford, M.R.0.8., L.R.0.P., 
M.O.H., Halesworth, Suffolk. 

Movat, F. J., m.v., 12, Durham Villas, Kensington, 
W. 

Movat, SurGEonN-GENERAL J., C.B., F.R.C.8., 108, 
Palace Gardens Terrace, W. 

Mumnpsy, B. H., M.D., D.P.H., M.R.0.S., M.0.H., Town 
Hall, Portsmouth. 

Muncz, James, ASsoc.M.IN8?.C.5., Town Hall, Belfast. 
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MEMBERS. 


Monpay, Masor Henry, 23, Oakley Square, N.W. 
Nanson, Tom, 9, Park Crescent, Stockwell Park 
Road, S.W. 
Nasu, Brigaprn-Surgnon William, M.D.,18, Victoria 
Street, Westminster, S.W. 
NasmytH, Thomas Goodall, M.D., D.SC., M.O.H., 
County Buildings, Cupar, Life, N.B. 
Netson, George H., The Lawn, Warwick. 
¢NEwMaN, Reginald William, Assoc.M.INST C.E., 
3, Kempton Villas, Hampton, Middlesex. 
tNicuors, H. Bertram, assoc.M.INST.C.B., Grosvenor 
Chambers, Corporation Street, Birmingham. 
Nicon, W. H., Ballogie, Aboyne, Aberdeen, N.B. 
Nuny, F. C., assoc.M.1nst.c.z., Hastnor, Sydenham 
Mill, S.E. 
O’Nuitn, Henry, M.D., M.cH., 6, College Square 
E., Belfast. 
PaasE, Herbert Markant,.M.D., D.P.H.CAMB., M.RB.C.S., 
16, Prospect Hill, Redditch, 
Pa@uiaRDINI, T., 21, Alewander Street, Westbourne 
Park, W. 
Parker, G. R., M.R.C.8., L.B.0.P., M.O.H., 34, Aing 
Street, Lancaster. 
Parker, John, ASSOC.M.INST.C.E., 42, Dryden Street, 
Nottingham. 
TPARKER, Jobn, ASSOC.M.INST.C.E., City Engineer, 
Hereford. 
Parker, John Edward, assoc.M.1nsv.c.£., Surveyor 
and Sanitary Inspector, Lanchester, Durham. 
Parkin, John Robert, assoc.M.1nsv.¢.£., [dridgehay, 
Derby. 
Parnacott, Alfred, F.s.1., 98, York Road, West- 
minster Bridge Road, S.W. 
Parsons, H. Franklin, m.p., Local. Government 
Board, Whitehall, S.W. 
PaRrTRIDGE, Thomas, M.R.C.P.I., M.B.C.S.E., 1.8.A., 
M.O.H., Stroud, Gloucester. 
Pasrnur, William, M.D., F.R.c.P., 4, Chandos Street, 
Cavendish Square, W. 
Parren, Charles Arthur, L.R.C.P., M.o.H., Ealing, W. 
Parrinson, S., Ruskengton, Sleaford, Lincoln. 
PEAKE, Francis, he Waldrons, Croydon, S.W. 
Pret, Edmund, Brynfys, Ruabon, North Wales. 
TPuxEvps, William, 38, Wingate Road, Hammersmith, 
W. 


TPuriirpson, Burton R., Baggot Street, Dublin. 
Pitiny, John J., Crescent Lodge, Camberwell Grove, 
S.E. 
Puarr, Samuel Sydney, assoc.M.1nst.c.u., Borough 
Surveyor, Town Hall, Rochdale. 
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+Poutson, Frederick Thomas, County Sanitary In- 


spector, 58, Wolverhampton Road, Stafford. 

Powe, George Thompson, Lotherwood, Sydenham 
Hill, S.E., (28 and 29, St. Swithin’s Lane, L.C.). 

Powe tL, J., 19, Castle Street, Liverpool. 

PrimstLey, Lapy Eliza, 17, Hertford Street, May- 
jan, W 

PerronstT, -G) E., ¥F.8.A., F.R.1.B.A.,, Oak Hall, 
Bishop's Stortford, (1, Hanway Place, Oxford 
Street, W.). 

Putyar, Robert, J.P., F.R.8.E., Tayside, Perth, N.B. 

Purnett, W. J., Vincent Row, Vincent Street, 
Westminster, S.W. 

Purnevt, E. W., Vincent Row, Vincent Street, 
SW, 

Quan, Siz R., Bart., M.D., F.B.S., 67, Harley Street, 
W. 


Noy. tiRapcuirFe, Joseph, F.R.MET.soc., Zhe Waterworks, 


Nov. 
Oct. 
Mar. 


Apr 


Mar. 


Oct. 


Nov. 


Mar. 


Apr. 
Feb. 


Oct. 
Oct. 


Oct. 


Jan. 


Dee. 
Apr. 


Apr. | 


Todmorden. 
Raprorp, John Charles, assoc.M.1Nst.0.E., Surveyor, 
153, High Street, Putney, S.W. 


tRapForp, W. H., Assoc.M.INST.C.E.,: A.R.I.B.A., 


Pelham Chambers, Angel Row, Nottingham. 


TRaitton, James, Hast Barnet Valley Local Board, 


Station Road, New Barnet. 

Rarneer, Charles Henry, 9, Bath Place, Cheltenham. 

Reap, Richard, assoc.M.1nsv.c.z., City Surveyor, 
Gloucester. 

Repman, Robert Wilkins, Borough Surveyor, Deal, 
Kent. 

Reynoups, Mrs. Russell, 38, Grosvenor Street, W. 

Ruoves, John William, 7, Metre Court Chambers, 
Temple, E.C. 

Ricuarpson, William, M.D., B.SC. P.H., 
Asylum, Union Mills, Isle of Man. 

Ricumonn, John, Architect, 7, Great College Street, 
Westminster, S.W. 


Lunatic 


TRipeway, Ernest Reginald, Long Eaton, Derby. 


Ripines, H. Sadleir, M.a., M.1nsv.C.B., Care of H. S. 
King &§ Co., 65, Cornhill, ELC. 

Roserts, Frederick F., m.v., 102, Harley Street, W. 

Roserts, Richard Lawton, M.D., D.P.H.CAMB.,. 
M.R.C.8., L.S.A., Leuabon, North Wales. 

Rosins, Edward, 22, Conduit Street, W. 

Rosinson, James, ASSOC.M.INST.C.E., County Surveyor, 
Winchester, Hants. 

Ror, Surenon-Masor, E. A. H., 17, Whitehall 
Place, S.W. 

Rogers, George Arthur, M.R.C.8.B., L.8.A., M.O.H., 
404, Commercial Load, EL. 
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Jan. 


Mar. 
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Nov. 


Jan. 


Oct. 
Oct. 


Dee. 
Oct. 
Oct. 


MEMBERS. 


Ross, Percival, Assoco.M.1nst.c.£., Surveyor to North 
Brierley Local Board, Bradford. 

htussett, Hon. Lavy Agatha, Pembroke Lodge, Rich- 
mond Park, Surrey. 

TSaisE, Alfred John, Stapleton, Brostol. 

SANDELL, Henry W. Adrian, M.R.0.8., M.o.H., Leigh- 
ton Buzzard. 

SanprerRs, Henry Ingalton, St. Regulus, 

Road, Southampton. 

Scorr, Conway, B.u., Ewecutive Sanitary Officer, 
Town Hall, Belfast. 

Scort, Hugh Hamilton, assoc.M.1nstT.c.u., Town 
Hall, Hove, Brighton. 

Scorr-Moncorierr, W. D., M.1.M.5., 86, Newman 
Street, W. ; 

Scorr, Robert Smith, assoc.m.1nst.c.z., Town Sur- 
veyor, Bishop Stortford. 

pScorr, Thomas Keat, Lown Surveyor, 3, Albion 

Terrace, Whitby, Yorkshire. 

Scriven, J. Barclay, M.R.c.s., 
North Kensington, W. 

SEARLES-Woop, Herbert D., F.R.1.B.A., 
Eechange, H.C. 

SELBY, Prideaux, Koroit, North Park, Croydon, S.W. 

SELLERS, William, Junr., M.D., M.o.H., Bank House, 
Radcliffe, Manchester. 


Archers 


95, Oxford Gardens, 
157, Wool 


SHADWELL, St. Clair B., L.R.C.P., M.B.C.8., M.O.H., 
Lynhurst, Walthamstow, 
Suaw, Charles Knox, L.2.0.P., M.B.0.8., 19, Upper 


Wimpole Street, W. 

Saw, Josephus, M.R.0.8., L.8.4., M.O.H., 151, Lower 
Road, Rotherhithe, S.E. 

SHELBOURN, Michael, Architect and he Belvoir, 
Granth 

SHIMELD, James, L.R.C.P. and 8.E., M.O.H., Salisbury 
House, Ilford. 

SHONH, Isaac, Assoc.M.INST.C.u., 47, Vectoria Street, 
Wess, S.W. 

SHONKSMITH, J ohn Henry, Micklegate, York. 

SILtaR, W. 6. St. James’ Lodge, Kidbrooke Park 
Road, Blaal bowtie SE: 

Stmpson, William John, M.D., D.P.H.CAMB., Health 
Officer, Calcutta. 

SrorpEeT, James Lewis, M.B., F.R.0.P., Villa Cabrolles, 
Mentone, Alpes-Maritemes, France. 

SkRingE, Henry Duncan, Claverton Manor, Bath. 


June.fiSMITH, Charlee Chainbens, Surveyor’s Office, Dalton- 


Mar. 


in-Hurness. 
Smirn, John, ASSOC.M.INST.C.E., 
Office, Ballinasloe, Galway. 
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Smitu, Percival Gordon, F.R.1.B.A., Highfield, Stone- 
bridge Park, Willesden. 

Smitu, R. Wagstaff, Mount Rundell, Harborne, 
Birmingham. 

Smitu, Thos. Fredk. H., F.R.0.8., L.8.a., Harningham, 
Kent. 

Smiru, T. V., 111, Grosvenor Road, S.W. 

Smirn, Urban A., ASSOC.M.INST.C.E., 2, Victoria 
Mansions, Westminster, S.W. 

SneLL, Alfred, W., a.R.1.B.a., 1, Park Road, Wim- 
bledon, S. W. 

SourH, Andrew, Surveyor, 
Road, Ealing, W. 

SouTHaM, Arthur, Assoc.M.INST.C.E., 60, Old Town, 
Clapham, S.W. 


Carnbrae, Hamilton 


T{Spink, Joseph, Formby, Liverpool. 


Sept. 7SranBury, W. H., Royal Engineer’s Office, Gibraltar. 


Oct. 
Apr. 


Mar. 


Oct. 


Och 
Oct. 


Mar. 


Jan. 


Oct. 
Jan. 


Jan. 


Dee. 


Mar. 


Oct. 
Oct. 


Oct. 


Jan. 


STANSFIELD-Bron, J., F.R.1.B.A., Cival Engineer and 
Architect, Mumbles, Swansea. 

STEEL, William D., M.D., M.O.H., D.P.H., Neville Street, 
Abergavenny. 

STEEVES, George Walter, B.A., M.D., M.O.H., 53, Park- 
field Road, Liverpool. 

StepHmnson, J. Gurdon L., AsSsOC.M.INST.C.E., 
M.I.M.E., F.4.8., 6, Drapers Gardens, E.C., (14, 
Mazxilla Gardens, Notting Hill, W.). 

STEVENS, Joseph Wallace, Belph, Whitwell, near 
Chester field. 

STEVENSON, ‘Thomas, 
SW. 

Stewart, Alan, Maldon, Essex. 

StrrF, Ebenezer, London Pottery, Lambeth, S.W. 

Street, William C., A.R.1.B.A., ASSOC.INST.C.E., 7, 
Victoria Street, Westminster, S. W. 

TSwainson, John Henry, M.8.A., ASSOC.M.INST.C.E., 
3A, High Street, Wrexham, N. Wales. 
TSwan, Harold, 114, Trinity Road, Upper Tooting. 

Swinpurneg, C. A., Belgrave Mansions, Grosvenor 
Gardens, S.W. 

Swinnerton, Robert Allen William, assoc.M.1nsv. 
C.E., M.I.M.E., Bolarum, Dekkan, India. 

Sykes, Matthew Carrington, L.R.0.P., M.R.C.8., D.P.H., 
Barnsley. 

TTATTERSALL, W., 90, Arden Terrace, Accrington. 

Taytor, Charles, M.R.0.8., L.8.4., 3, Zorraine Road, 
Holloway, NV. 

Tayitor, Michael Henry, L.8.0.P., L.R.C.8.EDIN., 
D.P.H.CAMB., 16, Church Road, Richmond, Surrey. 
Taytor, Wm. Fredk., M.D,, M.B.C.S., L.S.A., D.P.H., 

Ontario, Edward Street, Brisbane, Queensland. 


M.D., 45, Gresham Road, 
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Dec. 
Oct. 
Oct. 
Oct. 
Feb. 


Oct. 


June. 


Oct. 
Jan. 
Jan. 
July. 
Nov. 
Dee. 
Oct. 
Feb. 
Oct. 
Dec. 
Feb. 
Feb. 
Oct. 


Mar. 


June. 


Oct. 
Mar. 


MEMBERS. 


Taz, T. Pridgin, M.A., M.B., 
Co olerida ge Street, Leeds. 

Trw, James Scott, M.D., D.P.H;5.M.0.H., 22, Burns 
‘Siva. Nottingham. 

Tomas, John, ASSOC.M.INST.C.E., Engineer Swansea 
RS A., 14, Finsbury Terrace, Swansea. 

THomas, Walter, ASSOC.M.INST.C.B., Castleknowie, and 
Town Hall, Dover. 


£.R0.8., FB Say OC, 


TTHomas, W. E. C., Assoc.M.INST.C.E., Cringallt, 
Neath. 
THompson, Thomas William, L.R.c.P., M.R.C.S., 


D.P.H., Med. Inspector, Local Government Board, 
SW « 
THompson, John Henry, M.O.H., 
Yorkshire. 
rT'uomson, Gilbert, 75, Bath Street, Glasgow. 
THorNeycror?,. Linur.-Con., Tettenhall Towers, 
Wolverhampton. 
TuresH, John Clough, M.B., B.S., D.SC., F.1.C., F.C.S8., 
M.O.H., Chelmsford. 
Turing, Rigut Hon. Lorp, K.0.B., 
Queen’s Gate Gardens, S.W. 
THURSFIELD, W. N., M.D., D.P.H., M.O.H., Shrews- 
bury. 
7TraH4, Michael J., 8, Upper Sherrard Street, Dublin. 
Tirmas, Wilham, 34, Grafton Street, W.C. 
+Towxson, Sane Surveyor to the Cheskant Local 
Board, Cheshunt, Herts. 
tTownsenD, John Walter, 
Road, Wimbledon, S.W. 
Travers, William, M.D., F.R.C.S., 2, Phillimore Gar- 
dens, W. 
Trew, J. Fletcher, 12, Clarence Street, Gloucester, 
(22, "Broad Street, Be ae 
tTRow, Samuel, Hngineer and Surve yor to the Otley 
Local Board, Otley, Yorkshire. 
TURNER, Rev. Samuel William, Lirtile Ellingham, 
Nor folk 
TynpaLp, Walter Clifford, assoc. M. INST. 0.8., Horse 
ee Whitehall, S.W., (St. Stephen’s Road, 
Ealing, W.). 
UnpEruipL, A. S., M.B., B.A., M.B.O.8., D.P.H., Great 
Bridge, Tipton 
Unswortn, William, ASSOC.M.INST.C.B., Assistant- 
‘urveyor to the Touteth Park Local Board, 16, 
Wendover Avenue, Aryburth Road, Liverpool. 
Vaton, William A., assoc. M.INsT.Cc.H., 140, Temple 
Chambers, Temple Avenue, H.C. 
VERDON, i. Walter, M.D., F.B.C.8., 
Briaton Hill, S.W. 


Mytholmroyd, 


F.B.G.S., 9, 


Lancaster 


Wendreda, 


M.O.H., 47, 


MEMBERS. a01 

Reg. Date of 

No. Election. 

°°31888. Oct. Watiacr, William, 274, Old Bond Street, W. 

*°°1890. Oct. TEWaxtis, Arthur Gray, Care of West of Scotland 
Sanitary Association, 75, St. Georges Place, 
Glasgow. 

1888. Oct. Waris, H. Sowerby, F.R.mEt.soc., 25, Northwood 
Road, Highgate, N. 

1890. Apr. Watts, Isabel White, 49, Clifton Hill, St. John’s 
Wood, NV. W. 

61892, Apr. Watton, Rienzi G., M.1nst.c.£., 2, Lexham Gardens, 
Kensington, S.W. 

71891. Nov. Warp, Arthur W., assoc.M.INSsT.Cc.E., Lisburn, 
Merton Road, Southsea. 

“71889. Jan. WetcH, Henry, M.D., B.SC., D.P.H.EDIN., Sheffer- 
lands, Halton, Lancaster. 

1888. Nov. Wextis, Sir T. Spencer, Bart., M.D., F.R.C.S., 3, 
Upper Grosvenor Street, W. 

™*1892. Nov. Wrrwan, William Albert, M.R.c.8., L.8.4., Medocal 
Officer of Health for Bridlington, 17, The Prome- 
nade, Bridlington Quay, Yorkshire (East Riding). 

°°°1891. Nov. Wauutraxur, William, B.A., F.R.S., F.G.8., ASSOC.M.INST. 
0.n., 83, Hast Park Terrace, Southampton, (28, 
Jermyn Street, S.W.). 

*°1888, Dec. tWuitcompn, Arthur, 48 ¢& 50, Howland Street, 
Fitzroy Square, W. 

™ 1893. May. Wutts, John, assoc.M.1nst.0.£., Borough Surveyor, 
29, Dover Road, Folkestone, Kent. 

*°°1888. Oct. Warren, William, F.s.a., F.R.1.B.A.. 30a, Wimpole 
Street, W. 

1889. Apr. Wieutwicxk, Fallon Percy, M.B., M.R.C.S., L.B.C.P., 
D.P.H., 5, Curlew Street, Horsleydown, S.A. 

*°51888. Oct. Witxinson, W. B., Northumberland Street, New- 
castle-on-Tyne. 

*°71888. Oct. {WutKinson, William, Town Hall, Salford, (21, 
Park Place, Cross Lane, Salford). 

*°31888. Oct. Wuinitams, C. Theodore, M.A., M.D., F.B.C.P., F.B.MET. 
soc., 2, Upper Brook Street, W. 

751892. June. Wrixtams, Owen, Surveyor, Aberdare, Glamorgan. 

91891. Dec. Wititams, Roscoe A., M.p., State Board of Health, 
Olathe, Kansas, U.S.A. 

°21889. Dec. Wiriiams, William, M.A., M.B., D.P.H.OXON, M.R.C.S., 
L.S.A., Glamorgan County Office, Westgate Street, 
Cardiff. 

1892. Oct. TWitiams, William Iltyd, 4, Norton Road, West 
Brighton. 

1889. Apr. WiuLtis, George, L.F.P.S.G., M.O0.H., Clifton House, 
Baillieston, Glasgow. 

™1892. June. Wiuxxis, John, Stansfield, Clewer, Windsor. 

°° 1888. Oct. tTWuitson, J. B., Court House, Cockermouth. 

718492. Oct. tWurson, John Allen, 18, Rodney Terrace, Chelten- 
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3101888, Oct. Wiruers, J. B. Mitchell, rr.1.3.a., 73, Surrey 
Street, Sheffield. 

3111888, Oct. TEWirts, J. W., M.S.E., Borough Engineer's Office, 
Leeds. 

1221888. Oct. Woon, Jacob, 186, Highbury New Park, N. 

3651888, Nov. Woop, William, m.p., 99, Harley Street, W. 

4971889, Mar. WoopMan, John, M.D., F.R.C.S., M.0.H., Southernhay, 
Exeter. 

3131888. Oct. Woopwarp, Edward Francis, 43, Southwell Street, 
Bristol. 

7761893. July. tEWorratt, Ernest, 5, Beaconsfield Terrace, Seacombe, 
Liverpool. 

4441889, Jan. tWortH, John Edward, M.INST.C.E., F.R.MET.SOC., 
District Engineer, London County Council, Spring 
Gardens, S.W. 

141888. Oct. Wynpuam, Rav. Francis M., m.a.oxon, St. Mary of 
the Angels, Westmoreland Road, Bayswater, W. 

3151888, Oct. Yurru, W., ASSOC.M.INST.C.E., 3, Fenchurch Avenue, 


LC. 


ASSOCIATES (Assoc. Say. Inst.) 


t Marked thus have passed the Examination of the Institute for Inspectors of Nuisances. 
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Oct. {ABRAMs, Henry, Sanitary Inspector, Bexley, Kent. 

Sept. {ACKERNIEY, Joseph, Broughton Road, Skipton, York. 

Nov. {Apams, Albert E., Local Board Offices, Town Hall, 
Wood Green, NV. 

Oct. tAvams, H. J., 13, Salcott Road, Wandsworth Com- 
mon S.W. 

Oct. Apams, Miss Rose (Lapres’ Sanrrary Association), 
22, Berners Street, Oxford Street, W. 

June. {ALLAN, George Awburn, Junr., 5, Clipstone Street, 
Great Portland Street, W. 

Nov. {Auten, Thomas Holtan, Stumpshaw, Norfolk. 

Jan. ALLEN, William Henry, 8, St. John’s Square, Cardiff. 

Nov. tAmor, Alfred, Octagon Chambers, Nelson Street, Bath. 

Oct. Amor, Daniel C., Beaulieu, The Polygon, South- 
ampton. 

Oct. ANDERSON, George Hart, 33, Borough Road West, 
Middlesborough. 

Feb. {AnpDREWwS, Daniel James, Court House, Marylebone, 
W., (97, Hall Place, Paddington, W.). 

July. ANnnuErt, William Fenn, 5, Church Street, Kensington, 
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tAntuHony, Frederick Joseph, 33, Yattan St., Brom- 
ley, HE. 

eS ahean Frederick Lincoln, 126, South Street, 
Huddersfield. 

tArmitacn, T, Albert, South Parade, Huddersfield, 
Yorkshire. 

tArmstroneG, Joseph, 3, Colvestone Crescent, Kings- 
land, N.E. 

tAsHpown, Thomas, Vestry Hall, St. Olaves, South- 
wark, S.E. 

tASHFIELD, Ralph, 5, Lansdowne Street, Worcester. 

tASHLEY, Sydney, 14, Gower Street, Bedford Square, 
W.C. 

tAsnurstT, George Norman, 40, Allington Street, St. 
Michael's, Liverpool. 

tArHEY, Frederick, 47, Penge Road, South Norwood, 
SE. 


tATKINS, Benjamin, 31, Russell Street, Leamington 
Spa. 
tArKins, Robert William, 32, Holmwood Road, South 
Norwood, S.E. 
Arxinson, Thomas Appleton, Sanitary Inspector, 
Darlington. 
AtrripGe, Henry L., Sanitary Engineer, Firmont 
Road, Sea Point, Cape Town, South Africa. 
tAYLIFFE, Charles William Loveless, 19, Brompton 
Road, S.W. 
¢Bartney, William, 76, Wilmslow Road, Withington, 
Manchester. 
¢Bartnton, John, Sanitary Office, Scunthorpe, Don- 
caster. 
Baxer, William, MEM.soc. ARTs, 1, Chetwynd Road, 
Lawrence Road, Southsea. 
¢Batpwin, Parkinson, 16, Montana Street, Higher 
Openshaw, Manchester. 
¢Baustrer, Herbert, Town Hall, Margate. 
Bamizrt, Adam Carlisle, Thirsk, Yorkshire. 
¢Barroot, James, 100, Brook Street, Kennington 
Road, Lambeth, S.E. 
tBarrauer, Thomas Chapman, Surveyor and Inspec- 
tor, Godstone. 
¢Barrerr, Henry James, 20, Gowan Avenue, Ful- 
ham, S.W. 
+Barron, John, 33, Landor Road, Stockwell, S.W. 
tBartru, Frederick Alfred, St. Luke's Vestry Hall, 
City Road, E.C. 
¢BartietrT, William John, 50, Cumming Street, 
EC. 
tBascomBg, H. C., Wallasey Local Board, Eyremont, 
Cheshire. 
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June. 
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Apr, 
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Dee. 
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May. 
July. 
Oct. 
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Dee. 
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June. 
June. 
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Oct. 
Oct. 
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June. 


Oct. 


June. 
June. 


Nov. 
Oct. 


Nov. 
Nov. 


Apr. 
Feb. 


ASSOCIATES. 


tBasserr, William Joshua, 16, Elizabeth Street, Eaton 
Square, S.W. 

tBarus, Matthew, Local Board Offices, Bromley, Kent. 

¢Baxtur, Frank E., 374, Kennington Road, SL. 

tBaxrer, John, 374, Kennington Road, S.E. 

tBrprorp, Edward, Chapel. Allerton, Leeds, York- 
shire. 

tBurou, James, vy Cottage, Brownhills, Tunstall. 

t{Bennetr, Edward, 43, Manor Park Road, Harles- 
den, V.W. 

tBrrou, John Ernest William, 107, Cobden Road, 
South Norwood, S.E. 

Brrp, Sidney James, H. M. Convict Prison, Portland, 

Dorset. 

tBirrp, William F piecines The Island, Midsomer 
Nor ‘ton. 

tBisnop, William F., Marg gam Local Board, Taibach, 
Port Talbot. 

tBracx, Andrew E., 16, Bank Street, Inverness, N.B. 

¢Brackmay, Henry, Catsfield, Battle. 

Brakes, HE. T., m.v., 64, Seymour St., Hyde Park, W. 
tBuaxe, H. K., 1, Victoria Road, Stroud Green, N. 

Branp, Wilham, 420, Leverpool Road, Patricroft. 
¢Buay, Ernest Berringer, 116, Matthias Road, Stoke 

Newington, NV. 
tBorton, Joseph, 15, Cambridge Terrace, Otley, York. 
+Bonzn, William Homersham, 35, Mall Road, Ham- 
mersmith, W. 
tBosrat, G. Stanford, 18, Duke Street, Brighton. 
{Bourne, Edward, 256, High Street, Cheltenham. 
tBowyesr, Harry David, Park Street, Slough. 
¢Borcsr, W., 117, High Street, Poplar, E. 

Boyp, Richard Wade, 105, New Bond Street, W. 
tBrauegy, Francis, 18, Woodbine Avenue, Leicester. 
¢BramuaM, William, Fern Cottage, Market Street, 

Clay Cross. 

Brenzn, John, Poynton Lodge, Wellington, Salop. 
+BrrpEr, H.F., 3, Ballast Quay, Hast Greenwich, S.E. 
tBrivens, Oswald Arthur, Engineer and Surveyor’s 

Office, Lymington, Hants. 
¢BriprRLEy, Samuel, 26, Liford Grove, Roundhay 
Road, Leeds. 
Broan, Clement B., Stamford Brook Lodge, Ravens- 
court Park, W. 
¢BrooK, John, Albany Place, Stratford-on-Avon. 
Broveuton, Thomas, 1, Granville Road, Garston, 
Liverpool. 
t{Brown, George William, Sere.-Mas. R.E., 3, Marle 
Hill Villas, Cheltenham. 
¢Brown, John, 8, Paddock, Whitby. 
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tBrown, Reginald, Local Board Office, Ealing, W. 
tBrown, Robert, Jun., 44, St. Ann’s Hill, Wands- 
worth, S.W. 
tBrown, R. Railston, 1, Blenheim Terrace, Biid- 
lington Quay, Yorkshire. 
tBrown, W. E., 19, Havelock Road, Hastings. 
¢Bryan, George John, 4, South Norwood Hill, SE. 
tBryan, Joseph James, 27, Oxford Street, Old 
Trafford, Manchester. 
~Buss, John Thomas, 1, James’s Parade, Bristol. 
Bucuan, W. Paton, Fairyknowe, Cambuslang, 
Lanarkshire, N.B. 
Bucxeripexn, Walter, Juy Grange, Sidlesham, near 
Chichester. 
tBucxron, Walter, 27, Ladbroke Square, W. 
¢Buertmr, W. J., 6, Burstock Road, Putney, S.W. 
Burn, Robert G. N., 24, Charing Cross, S. W. 
Burroveus, 8. M., Snow Hill Bualdings, E.C. 
tBurstam, Randle, Congleton, Cheshire. 
tBurcuur, Charles Ernest, 17, Circus Road, St. John’s 
Wood, N.W. 
tBurnanp, R. J., Town Hall, Lower Edmonton. 
+Burter, Charles E., Surveyor’s Office, New Shore- 
ham, Sussex. 
tBurier, Walter, Quay Street, Hareham, Hants. 
¢Burrerwortu, Arthur, Board of Works, Maxey 
Road, Plumstead, S.H. | 
¢Buxron, Anthony, Carisbroke, Isle of Wight. 
tCANNELL, Charles Stephen, Thorpe St. Andrew, 
Norwich. 
¢CarvuR, Alfred, 60, Ashbrook Load, Upper Hollo- 
way, N. 
tCary, Aquilla 8., 1, Lily Villas, New Southgate. 
tOass, Robert William, 27, Park Avenue, Church 
Lane, Pudsey. 
tCarrmn, Joseph H., 32, Hweter Street, Sloane Street, 
SW. 


tCavu, James, Town Hall, Kensington, W. 
tCawsey, Thomas, 12, Coedpenmaen Road, Ponty- 
pridd, Glamorganshire. 
tCuHaLK, Joseph, Waterworks Office, 
Southampton. 
CuaLtoner, William, a.1Nsv.n.E., Blackpool, Lan- 
caster. 
¢CuamBers, Frederick, Local Board Offices, Goole, 
Yorkshire. 
ECHAPPELL, William, 248, Hlgin Avenue, Maida Vale, 
W. 


+CHESTERFIELD, William James, 27, Fernhurst Road, 
Fulham, S.W. 
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Oct. 


Jam. 


June. 


Oct. 
Oct. 
Apr. 


May. 


Jan. 


July. 


Dec. 
May. 


Apr. 
Nov. 
Dee. 


Feb. 
Jan. 


Jan. 
Jan. 


June. 


Feb. 
Mar. 


June. 
Oct. 
Nov. 
Jan. 
Jan. 


June. 


Nov. 
Feb. 
Oct. 


ASSOCIATES. 


tCHouLER, Ridgway Bentley, 
Gray's Inn Road, W.C. 

tCLaRK, John Edwin, 31, Dalmore Road, West 
Onaleah. S.E. 

{CLARKE, Charles Henry, 2, Rutland. Ter race, High 
Road, Leyton, 

tCrARKR, Robert Edwyn, 5, Gibson Square, Isling- 
ton, NV. 

¢CnaRKson, Joseph, Churchfield Terrace, Batley, 
Yorks. 

¢Cuiayron, Edward, Sanitary Inspector, Mansfield, 
Notts. 

¢Currron, Henry Chas., 
water, W. 

¢CopyaM, C., The Shrubbery, Gravesend. 
CopyHaM, G. R., 3, Hdwin Street, Gravesend. 
tCocoxsurn, Henry Mace, Town Hall, Spa Road, S.E. 
tCopuine, Henry, West. Boldon, Durham. 
tCoun, A. C., 21, West Street, Dorking. 
~Coniins, Henry Beale, M.o.u., Glatton House, King- 
ston-on-Thames. 

tCouiyErR, J., Uttoweter, Stafford. 

tConway, Isaac Henry Bugler, Lillington, Sher- 
borne, Dorset. 

tCoox, Alfred, 35, White Lion St., Norton Folgate, E. 

tCoox, James, Warton, Carnforth. 

tCoox, William Gough, Enmore, The Grove, Clapham 
Road, S.W. 

tCoopER, William George, Sanitary Inspector, Bourne- 
mouth. 

tCopestTicK, George Christopher, 47, Bateman Street, 
Derby. 

tCorsert, Richard Lawrence, Oakengates, Salop. 

¢Corpon, Robert Curtis, Hillside Cottage, Duffield, 
Derby. 

tCorp, James, 72, St. Georges Avenue, N. 

+CORRIGAN, J oseph, 24, Keble Street, Ince, 
ees 

tCorrnn, Arthur Thomas, Selly Oak, Birmingham. 

+CorrrErn, John, Ha allowfield, Moucieen: 

+CowDEROY, J. ohn Tatem, Kidderminster, Worcester. 

tCOWLING, J ohn Coombe, Newton St. Cyres, Exeter. 

tCowereER, Joseph, 181, Brivton Road, S.W. 

tCox1Lu, George H., Vestry Hall, Cable Street, E. 

tCraneE, Joseph, 93, Trafalgar Road, Gorleston, Great 
Yarmouth. 

{CRANE, Stephen, 8, Dighton Road, Wandsworth, S.W. 

tCrane, William Henry, 14, Colonial Street, Hull. 

¢CroeHaN, Thomas Andrew, 37, Devonshire Gardens, 
Buxton. 


1, Calthorpe Street, 


50, Porchester Road, Bays- 
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tCronk, Wm. Robert, Cranford House, Cranford, 
Hounslow. 
tCrossz, Hammond William, 1, Deodor Road, Putne;;, 
S.W. 
+CrossntEy, James, 1, Maurice Street, Bolton Road, 
Pendleton. 
tCrowrHer, William Christopher, 51, Hind Strect, 
Stockton-on-Tees. 
tCrupen, John, Inspector of Nuisances, Berwick-upon- 
Tweed, 
tCurver, Thomas Henry, 99, Cobden Road, South 
Norwood, S.E. 
tCurnriz, Thomas, Marshall Cottage, Hawkhill, Ayr. 
Datton, George, 3, Ferns Avenue, Carrington, 
Nottingham. 
tDatrry, John, 12, King Street, Wellington, Salop. 
¢DatryMpLE, Alexander, 17, Wellington Street, 
Ayr NB. 
Dancz, Edwin Hubert, Architect and Surveyor, 10, 
Quadrant Road, Thornton Heath, Surrey. 
¢Danz, Samuel, Bird Nest Cottage, Primrose Lane, 
Glossop. 
¢DarEy, George, 49, St. Marks Street, Woodhouse, 
Leeds. 
¢Davip, Philip, 83, Hlm Street, Cardiff. 
£Davisxs, Dan, Ferndale, Rhondda Valley, Glamorgan. 
+Davies, Edward Plummer, 7'y Hos-y-Coed, Llanover, 
Abergavenny. 
tDavies, Miss Annie Mary, 
Waterloo, Lwerpool. 
¢Davizs, Samuel, 6, Hdith Road, Anfield, Liverpool. 
+Davies, Thomas, 79, Walthall Street, Crewe, 
Cheshire. 
¢Daviss, T. Lane, 1, Albert Square, £. | 
tDavis, John Edward, 309, King’s Road, Chelsea, 
S.W. 
tDawes, Henry, 36, Pacgnton Road, Stamford Hill, 
South Tottenham. 
tDawson, Edward Howard, 41, Market Street, 
Lancaster. 
Dawson, John 
Brockley. 
£Dawson, William, 6, Brooklands Road, Birkenhead. 
¢Dnan, Samuel Saunders, Hugglescote, Ashby-de-la- 
Louch, 
{Dnz, Thomas George, 17, Grosvenor Road, S.W. 
tDrennam, Hodgson, Sanitary Inspector g Surveyor, 
Aberford, near Leeds. 
DensHaM, Charles A., 42, Wellington Road, St. 
John’s Wood, N.W. 


The 


Gymnasium, 


Marshall, 938, Malpas Road, 
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Jan. 
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Nov. 
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June. 


May. 
Oct. 
Feb. 


June. 
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Jan. 


May. 
Nov. 


June. 


Oct. 


ASSOCIATES. 


{Duwutrst, James, Woodbine Cottage, Merrow, Guild- 
ford, Surrey. 
¢DinKe, Francis Henry, 24, City Road, Bristol. 
¢Docxine, Frederick Reynolds, 56, George Street, 
Croydon, S.W. 
tDopeson, William, Cononley, York. 
Dover, John Henry, 13, King Street, Kensington 
Square, W. 
tDowsine, Alfred, 2, Mawney’s Villas, Romford. 
t{DrakE, W. Medley, Fisher Street, Spring Dale, 
Huddersfield. 
tDunpar, David, 24, George Square, Glasgow, N.B. 
¢Dunn, James Stephen, U'he Poplar Board of Works, 
London, E. 
tDuruiz, Alexander, Kirkcaldy District Committee, 
Markinch, Fife, N.B. 
tDyer, Samuel, 3, Wellington Road, Bridlington Quay. 
¢Drxn, Alfred William, St. John’s Wharf, Wands- 
worth Bridge, Fulham, S.W. 
tDyson, John Henry, St. George's Terrace, Thornhill, 
near Dewsbury. 
tEpmonps, William H., Vestry Hall, Hampstead, NV. W. 
Epwarps, John, 16, Gladstone Street, St. George's Rd., 
SE. 
tEuuis, Stanley, 28, Chertsey Street, Guildford. 
tEums, Thomas Hood, 43, Mall Road, Hammer- 
smith, W. 
tEmerace, Daniel, Dane Hili Sanitary Works, Margate. 
tEvans, John Evan, 99, Prince of Wales Road, N.W. 
tEvans, John Isaac, Surveyor’s Office, 2, Talbot 
Street, Aberavon, Port Talbot. 
tEvans, Percival Baker, 16, Jrene Road, Poole Park, 
Pulham, S.W. 
tHvineron, Charles William, 12, Bridkington Street, 
Hull. 
tFarrcHiLp, Samuel C. G., 569, Wandsworth Road, 
Clapham, S.W. 
tFarrny, Alfred Isaac, 5, ZYavistock Street, Covent 
Garden, W.C. , 
tFaw, Herbert Arthur, 19, Highbury Park, N. 
Finon, William, 172, Beverley Road, Hull. 
¢Fincuer, John Gazeley, 30, Edward St., Aldershot. 
tFisuEr, Robert, 9, Aing William Street, Greenwich, 
SLE. 
tFoap, Cephas, Board of Works, 117, High Street, 
Poplar, E. 
tFoutnanp, John Perey, 22, Liverpool Street, King’s 
Cross, N.W. 
¢ForpnaM, Wm. Francis, Hampton House, High Road, 
Kilburn, NV. W. 
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tForrester, William, Staplehurst, Kent. 
France, T. W. Chapman, 36, Bristol Road, Edgq- 
baston. | 
¢Frencu, Harry Cramphorn, 13, Lanhill Road, 
Paddington, W. 
Gatrpner, Pror. W. T., M.D., LL.D., F.R.S., The 
University, Glasgow. 
¢GaRDNER, OC. T., Town Hall, Worthing. 
GARLAND, Wm., 12, Higher Maudlin Street, Barn- 
staple. 
EGARNHAM, Albert Edward, Beulah Hill, Norwood,S.E. 
Gass, John Bradshaw, F.R.1.B.A., 19, Silverwell 
Street, Bolton. 
tGarHERCOLE, William Henry Joseph, Sanitary 
Inspector, Guildhall, ELC. 
tGuary, Reginald, 4, Hampstead Square, Hampstead, 
W. 


tGuntry, Herbert John, 63, Loftus Road, Shepherd's 
Bush, W. 

£GrBBARD, John Richard, 5, Old Tiverton oad, 
Exeter. 

tGisson, John, Health Offices, North Church Street, 
Sheffield. 

tGILBEART, John Joseph, 11 & 12, Little Chester 
Street, Belgrave Square, W. 

tGinuesprn, Ruv. Charles George Knox, 2, Darwin 
Terrace, Derby. 

tGopsauy, Henry John, Park Road, Saltley, Birming- 
ham. 

tGonpER, Thomas Collings, 5, Connaught Road, 
Folkestone. 

tGonps, Thomas William, 13, Crompton Street, Pad- 
dington, W. 

+GoopauL, Norman, Russell Street, Batley, Yorkshire. 

~GoopMAN, Herbert, 4, Clapton Common, N.E. 

¢Goopwyn, Arthur Ayde, 34, Church Road, Rich- 
mond, Surrey. 

tGorntof, Thomas Arthur, 59, Great James Street, 
Lisson Grove, N. W. 

tGoueu, Joseph, 7, Malvern Terrace, St. Paul’s Road, 
Tottenham. ! 

tGrant, Alexander, Town Hall, Chelsea, S.W. 

¢Grant, Ernest Henry, : own Hall, Worthing, 
Sussex. 

tGrant, Walter, 18, Gildredge Road, Eastbourne. 

GREEN, Edward Albert, 16, Rock Street, Bridge- 
houses, Sheffield. 

fGREEN, William, 6, Meredith St., Clerkenwell, ELC. 

tGREENWELL, Allan, Surveyor’s Office, Frome. 

GRIBBLE, Miss Sarah C., 
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Oct. 


ASSOCIATES. ie 


¢GRIFFIN, Thomas Gulliver, Laurel Cottage, Thanet 
Street, Clay Cross, Derby. 
tGrieg, William Henry, 2, Acford Road, South 
Fulham, S.W. 
GRINHAM, Philip Boys, Tichborne Down, Alresford. 
¢GRIVELL, Elias James, Storrington, Sussex. 
tGunn, Alexander, 118, King Street, Aberdeen. 

Haze, Alexander, Chief Sanitary Inspector of the 
Municipality of Simla, in the Punjab Province of 
British India, Myrtle Villa, Sumla, Punjab, British 
India. 

¢Hatn, George Berringer, F.¢.s., 10, Waldemar 
Avenue, Fulham Road, S.W. 

tHaun, John, Poundfield, Stonehouse, Gloucester. 

¢Haut, Thomas John, 17, Regent Street, Barnsley, 
Yorkshire. 

Harniean, William, Sanitary Engineer, Trevellyan 
Street, Elsternwick, near Melbourne, Victoria, 
Australia. 

¢HammMonpy, William Henry, South Parade, Horbury, 
Wakefield, Yorkshire. 

tHannant, William B., 34, Blenheim Terrace, St. 
John’s Wood, N.W. 

tHanson, J. HH, 6, Trinity Terrace, Camp Hil, 
Birmingham. 

tHareareaves, James Wm., 296, New Church Road, 
Stacksteads, Lancashire. 

¢Harrison, Edward Stanhope, Zhe Gudldhall, Swan- 
sea, Glamorganshire. 

tHarrison, George, Thurnby, Leicester. 

¢Harrison, William Henry, Health Offices, 6, North 
Church Street, Sheffield. 

tHarrison, Wm. L., 7, Dock Street, Hull. 

tHart, John William, 12, Andalus Road, Stock- 
well, S.W. 

¢Hart, W.S8., 29, Coley Hill, Reading. 

tHartnouy, Francis, 49, St. Paul's Road, Burdett 
Road, E. | 

tHarvey, William, 117, Dunlace Rd., Lower Clapton, 
NE. 

{Harron, Charles, Claremont, Mexfield Road, Putney, 
es ee! 

tHay, Alexander, 56, George Square, Glasgow. 

tHeap, Arthur Parr, 39, Barnsdale Road, Padding- 
ton, W. 

tHeap, Robert H., 7, Upper Baker Street, N.W. 

t{Heaprs, William, Junr., 28, Parker Street, Chorley, 
Lancashire. 

Hearn, Walter, 62, Grove Park Terrace, Grove 
Park, Chiswick, W., (27, Mecklenburgh Sq., W.C.). 
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Nov. 
Novy. 
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May. 


Oct. 


ASSOCIATES. Slt 


tHearne, William, Buenos Ayres. 

tHeppen, Joseph Henry, 6, Marlborough Terrace, 
South Boulevard, Hull. 

tHenspon, Horace, 14, St. Hdmunds Terrace, Prim- 
rose Hill, N.W. 

tHentey, Amos 8., 57, Lessada Street, Roman Road, 
Victoria Park, EH. 

tHereert, Harry, 30, Westbourne Road, Sunderland. 

¢Hiti, Samuel Gostage, 14, Argburth Road, Gras- 
sendale, Liverpool. 

¢Hintrs, Arthur Reginald, 24, Harley Street, Bow, E. 

tHintyarp, Henry, 74, Duncombe Road, Hornsey 
Fase, N, 

t+Hospss, W. F., 36, Melbourne Street, Stalybridge. 

+Honars, Albert, 57, Hall Street, Blakenhall, Wolver- 
hampton. 

¢HouvpeN, Timothy, 272, City Road, Manchester. 

+HOoLLAND, Percy, Fairstead Cottage, Newmarket. 

tHormes, John Edward, North Collingham, Newark. 

tHoorger, Thomas Henry, 84, Bond Street, Vauxhall, 
SV. 

tHoorgr, Thomas Rowland, Redhill, Surrey. 

+Hooper, William, 8, Bueas Road, Penge, S.E. 

*Hortock, Charles William, [nttle Horsted, Uckfield. 

Horncasrns, Henry, Lindisaye, Palincnston Road, 
Wokwng. 

tHorner, Benjamin Roper, Sanitary Inspector, Town 
Hall, West Bromwich. 

¢Horrocks, Joseph, 10, Union Street, Southport. 

tHorvon, Richard, 8, Orford Street, Chelsea, S.W. 

tHorton, William, 22, Halsey Street, Chelsea, S.W. 


tHoskins, Nandy William, 7, Boundary Road, 
Chatham. 
¢Hoventron, Robert Alfred, 5, Merton Hall Road, 


Wimbledon, S. W. 

tHuaeunus, Edward J., 102, Camden Street, Birkenhead. 

tHvueuus, Walter, Thompson Street, Bilston. 

tHunt, W illiam Edward, 1, Asincad Road, St 
oe. SLE. 

+Hunrer, John, New Windsor. 

INGRAM, William J ones, Goldsworth Road, Woking. 

tInsxip, Frederick Thomas, Dilhorne, Stoke-on-Trent. 

tlrvine, William, Town Hall, Shrewsbury. 

tJackiine, William, Inspector's Office, Kur Meadow, 
Maidstone. 

Jackson, Henry James, Rye Road, Hoddesdon, Herts. 

tJackson, Thomas, 288, New Hall Lane, Preston, 
Lancashire. 

tJackson, William, Health Office, North Church St., 
Sheffield, (181, Clough Road, Sheffield.) 
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Oct. 
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Jacos, Oswald, Sanitary Inspector, Feltham, Middle- 
SCX. 
tJarratrtr, Edward John, Morden Lodge, Albion Hill, 
esha Road, SE. 
tJarvey, George, Town Halt, Salfor he 
Coa ean ‘L, Arodene load, Brixton, S.W. 
{ JENKINS, Deca Port Sanitary Offices, Docks, 
Cardiff, Glamorganshire. 
{JennuR, Richard Messenger, Parade Road, Sandgate. 
tJuvons, John H., Braintree, Essex. 
tJouns, David James, 28, Gellz Road, Ton Pentre, 
Lthondda Valley, Glamorganshire. 
tJounson, H. Watts, Manor House, Little Berkhamp- 
stead, Herts. 


. {Jounson, John William, 48, Bromley Street, Com- 


mercial Road, E. 
{Jounson, Joseph Edward, Medical Officer of Health’s 
Department, Town Hall, Hull. 
tJonnson, Matthew, 31, Palmer Street, Jarrow. 
JonEs, John, 40, Sydney Street, Chelsea, S.W. 
tJonzs, Julius Morris Wilson, 24, St. Agnes Place, 
Kennington Park, SE. 
tJonus, William, Cemlyn, Dolgelly, Merioneth. 
tJours, William, Vown Hall, Gateshead-on-Tyne. 
tJury, H. A., North-Hast Lodge, Chelsea Bridge, 
Grosvenor Road, Pimlico, S.W. 
tKeat, J., Southview Hill Road, Sutton, Surrey. 
¢Kexr, Charles Harvey, 13, Victoria Avenue, Upton 
Park, Essex. 
t{kKenmstey, Jesse, 76, Queen’s Road, Bayswater, W. 
tKennepy, Daniel, 19, Zremlett Grove, Junction 
Road, N. 
+Kursuaw, Edward Baxter, Hinton, 64, Theale Road, 
Str pasha: S.W. 
+ Kierx, John, 103, High Street, Barnstaple. 
tKILGALLIN, Olarles J., 55, Marylebone Road, W. 
tKine, Albert 8S. W., 81, Mervan Road, Brixton, S.W. 
tKine, Claude, 24, Prince of Wales Road, Norwich, 
Norfolk. 
tKine, Frederick William, Heybridge, Maldon, Essex. 
“Kirx, William Hugh, Town Hall, Newcastle-upon- 
Tyne. 
tKirx, William Willey, 17, Waterway Street West, 
Notupham, 
Karr, Charles, 31, Barronsmere Road. East Finchley. 
+Kniann, Robert, Junr., Abbot House, Dunfermline, 
Fife. 
A William Henry, Dulce Domun, Gisburn 
Road, Hornsey, N. 
Knowuns, James Edward, 9, System Street, Cardiff. 
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tLapp, H. F. B., 5, Crompton Terrace, Walmer, Kent. 
+LamMBixeE, Phillip T., 14, Chechester Street, W. 
tLamport, Miss Ethel Frances, 55, Burton Orescent, 
W.C. 
tLanper, James, 19, Millbank Street, Westminster. 
tLapworthH, J., Vestry Hall, Bethnal Green, LE. 
t¢Lavriz, John, The Lawn, Lffley, Oxon. 
¢LawrReNcy, James, 12, Bridge Road West, Old 
Battersea, S.W. 
tLawson, Archibald, 103, Leinster Road, Rathmines, 
Dublin. 
t+tLeacu, Robert, 6, Barton Street, Westminster, S.W. 
tLrar, Charles F. E., Alverstoke, Hampshire. 
tLear, James Walter, 122, Southgate Road, N. 
tLen, James, 28, Franchise Street, Rochdale. 
tLuee, 8. C., 117, Powerscroft Road, Lower Clapton, 
NE. 
tLuicn, Frederick George, Cottage Hospital, Dover, 
Kent, 
tLennox-CrLarkp, A. 
¢Leverton, John Henry, Sanitary Inspector, St. 
John’s, Hampstead, Vestry Hall, Haverstock Hull, 
and 45, Lisburne Road, Hampstead, N.W. 
¢Lewis, Arthur, /sham, Wellingborough. 
~Lmwis, Charles, Newland Street, Witham, Essex. 
tLewis, James, 17, Heyford Avenue, South Lambeth 
Road, S.W. 
tLieutroor, Thos., 1, Langsyne Villas, Forest Road, 
Kew. 
tLieutrroot, William Charles, 37, Fernshaw Road, 
King’s Road, Chelsea, S.W. 
tLinty, William Gent, 5, Whitcomb Street, W.C. 
tLinpxey, Joseph, Cliffe Villa, Stanicliffe, Dewsbury. 
yLintrorr, John, 80, London Road, Brighton, Sussex. 
tLirrin, William, Health Office, North Church Street, 
Sheffield. 
¢Locxe, Walter Richard, Bedford House, Aylesbury. 
tLocxwoop, Arthur Charles, 49, Queen’s Road, Crown 
Hill, Norwood, S.E. 
Lonespon, Ernest M., Surveyor, Town Hall, Bake- 
well, 
Lounon, John Baird, Rosslyn Villa, Warwick Road, 
Coventry. 
tLowry, John, Grove Villa, Bradmore, Wolverhampton. 
¢Luxes, Arthur Henry, Yown Hall, Gravesend. 
tLunp, Clifton, 9, Bridge Street, Southport. 
tLunp, Jeremiah, St. James’s Vestry, Piccadilly, W. 
tLyon, James Joseph, 6, Lice Lane, Walton-on-the-Hill, 
Liverpool. 
Maclwrosu, James, 38, Langham Street, W. 
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Mackay, James John, 186, Kensal Road, W. 
MacLennan, John, Carnock House, Carnock, Dun- 
fermline. 
tMapen, Frank William, 46, London Road, Forest 
Hill, S.E. 

tManprin, William B., Town Hall, Leek. 

tMacemr, Frederick Walter, Rural Sanitary Authority, 
Durngate Street, Dorchester. 

tMancoum, Alfred, Clayton, Manchester. 

tManverN, Thomas, Winchcombe Street, Cheltenham. 

¢MaRRABLE, Horace, 130, Latchmere Road, Clapham 

Junction, S.W. 
¢Marrin, Robert, 17, Wawne Street, Spring Bank, 
Hull. 

tMartin, William, Junr., Glenburn, Carluke, N.B. 

¢tMason, Frederick William, 22, Main Avenue, Bush 
Firll Park, Enfield. 
Mason, Jonathan, 1, Grove Terrace, Grove Road, 
Leytonstone. 
Marutas, H. D., 140, Smithdown Road, Liverpool. 
Marrunws, Frederick, Kedleston, Derby. 
Marruews, Henry, Grimley, Worcester. 
Marruews, William, Aedleston, Derby. 
Maxwetn, William Henry, Local Board, Town Hall, 
Leyton, E, 
tMayne John William, Sanitary Inspector, Wimble- 
don, S.W. 

tMay, William H., Inspector’s Office, Guildhall, E.C. 

tMcDonatp, A. L., 37, George Street, Gipsy Hill, 
S.E. 

¢tMeapows, John W., 52, Camden Street, 
Shields, Northumberland. 

¢Muazny, Thomas, 1, Stanwell Road, Penarth. 

Merritn, John, Albany Road, Sheffield. 

¢Mintarp, William David, Roslin, Ellington Road, 

Ramsgate. 

tMitier, Frederick William, 137, Salcott Road, 

Clapham Common, S.W. 

¢Mruis, Joshua George, 

Cheshire. 

tMrtngr, Walter, 40, Sackville Street. W. 

tMirner, William, 116, Park Road, Chorley. 

¢Minty, Samuel, The Triangle, Bournemouth. 

¢MisseLBROooK, G. T., 2, Percy Road, Fawcett Road, 
Southsea. 

Mircnenyt, Charles Frederick, 55, Queen’s Crescent, 
Haverstock Hill, N.W., and The Polytechnic, 
Regent's Street, W. 

Mrrcowent, Edward, 25, St. Saviour’s Road, Croydon, 
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¢tMoopy, Henry Fred, 37, Hare Street, Great 
Gromsby. 
+Moonry, Patrick, 353, Chester Road, Manchester. 


$+ 


Morean, William, 11, Bute Crescent, Pontyclun, 

Glamorganshire. 

tMorrison, John William, Yown Hall, Salford, 

Lancaster. 

¢Mostey, Abraham, Goodyear Chambers, Abingdon 
Square, Northampton. 

tMoss, Samuel, Welliamson Street, Tunstall. 

tMuwro, Andrew John, Murlight, Birkbeck Road, 
Enfield. 

Nayirr, Edward, 140, Lake 
Portsmouth. 

tNuerrieron, Charles William, 16, Winchester Terrace, 
Westminster, S.W. 

¢Newnuam, Frank George, 14, South Norwood Hill, 
Sues 

Newson, George John, 25, Gertrude Street, West 
Brompton, S.W. 

tNicHoxas, David, 256, Hssew Road, Canonbury, N. 

~tNormMAN, Ernest William, 4, Dawes Road, Forest 
Gate, E. 

Norris, Joseph, Sunningdale, Ascot, Surrey. 

~Norrisu, John Thomas, 9, Cuthbert Road, Brighton. 

tNorvon, Elizabeth Jane, Maida Vale Mansions, 





Road, Landport, 


¢NurcomBs, Benjamin, 1, Jasmine Terrace, Wurtem- 
berg Street, Clapham, S.W. 

tNurxey, Charles Vernon, 11, Dalling Road, Hammer- 
smith, W. 

tOxriver, G., 14, St. John’s Road, Waterloo, Liverpool. 

tOunert, John Henry, Sanitary Inspector, Eastbourne. 

fOuuis, John James, Hill Farm, Saltford, Bristol. 

tORcHARDSON, Robert, 88, Worth Road, St. Helens, 
Lancashire. 

Orv, James, 11, Portman Street, W., (41, Upper 

George Street, W.). 

tORRELL, Thomas, 44, Vernon Street, Darwen. 

tOsBporneE, Walter, 13, Third Street, Bensham, Gates- 
head. 

tOurrRAM, Mason, 35, Stafford Street, Derby. 

tOwen, William, Glyn Garth Post Office, Anglesea. 

+Pacy, William, Verona Villas, Arboretum oad, 
Worcester. 

PawuisER, Christopher, Northallerton. 

+PatmeER, Herbert Albert, 70, Leander Road, Josephine 
Avenue, Brixton Hill, S.W. 

tPatmer, Isaac Fairley, Hwell Road, Surbiton Hull, 
S.W. 
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¢+Paumer, James, 1, Tanner's Hill, Broadway, Dept- 
ford, S.H. 
tPank, Richard Arnold, St. Andrew’s, Norwich. 
¢Paramor, Robert Walter, 16, Landolph Gardens, 
Dover. 
tParuHAM, John, Junr., 5, Edison Road, Crouch End, 
NN. 
+Parxinson, Arthur Charles, 27, Southampton Row, 
W.C. 
Parkinson, Herbert William, 11, Gloucester oad, 
South Kensington, S.W. 
t¢Parsiey, Frederick Wm., 3, Upper Montagu Street, 
Montagu Square, W. 
¢ParoHine, Walter C., 9, Chapel Road, Worthing. 
¢Parcuine, Wilham George, Belfort, Worthing. 
+Parerson, Arthur William, Station Road, New 
Barnet, Herts. 
¢Parrison, William Phillip, 
Newcastle-on-Tyne. 
¢PEakn, Thomas Jones, 61, Wybunbury Road, Willas- 
ton, Meaneinals 
Prarcy, Frederick James, Borough Surveyors Office, 
Kingston-on-Thames. 
tPrarson, John, Sanitary Inspector, Grace Hill, Folke- 
stone. 
{PENGELLY, 
Keeter. 
tPrerrRy, Arthur, 45, Townshend Road, St. John’s Wood, 
NW. 
¢Perritr, George Mackness, 
North Kensington, W. 
¢Puriniies, Charles, 68, Swinton Street, Gray's Inn 
Road, W.C. 
tPuiiires, Henry, 66, Park Lane, Earlham Road, 
Norwich. 
¢{PipweL1t, Engall Thomas, 12, 
Sydenham, SH. 
¢Prercy, Edmund Ernest, 20, Fentiman Road, Clap- 
ham, S.W. 
tPropuam, Francis Newcastle, 72, Davenport Road, 
Shepherd's Bush, W. 
tPrtiow, Mrs. Marearet Eleanor, 2, Carlton Terrace, 
Mill Hill Road, Miretee 
t{PircurortH, Samuel A., 3, Chestnut Villas, Foles- 
hill, Warwick, 
Poorn, James, 2, Trafalgar Place, Kensington, W. 
+Pornr, John James, false Road, Brackiey, North- 
ampton. 


¢Porrer, Ben, 17, Ranelagh Road, Ealing, W. 


White House, Benwell, 


John Isaac, 15, St. James's Road, 


22, Chesterton Road, 


Peak Hill Avenue, 
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+Porrnr, Edwin James, Honitun House, Saltram 
Crescent, W. 

¢Porrer, Thomas Wickford, Hstate Works, Thoresby 
Park, Ollerton, Notts. 

tPrarr, Joseph, 12, Kirkdale, Sydenham, S.E. 

¢Pruss, Wilham James, Ltose Villa, Abingdon Street, 
Burnham, Somerset. 

~Pruston, Alfred Pearce, 42, Arran Street, Cardiff, 
Glamorganshire. 

Prinauy, Andrew, Cromwell House, Bealey Heath, 
Kent. 
Progr, John L., 11, Cwrtiy-vie Road, Penarth, 

Cardiff. 

tPuppun, Walter Louis, 17, Somerville Terrace, Shef- 
field, Yorkshire. 

tPurneiy, Arthur Edward, 123, Harbut Road, New 
Wandsworth, S.W. 

+Quick, Edward Hare, Sanitary Inspector, Lympstone, 
Devon. 

tRatys, Joseph, Keltering. 

¢Rancoz, John Walter, 111, Page Street, Westminster, 
Sa; 

tRayner, George, The Green, Downham Market, 
Norfolk. 

+tReap, Walter Herbert, 1, Cornwall Terrace, N.W. 

tReavevt, Frank Noble, 97, Benthall Road, Stoke 
Newington, N. 

{REAVELL, George, Jun., Alnwick, Northumberland. 

tRerp, Thomas Alexander, Care of D. Reid, Ley of 
Hallyburton, Coupar-Angus. 

¢tRicuarps, Daniel, Hlwyn Vella, South Molton. 

tRicwarps, William, 18, Nunhead Grove, Peckham 
PYG 9 Hii. 

tRicuaRpson, Frederick, High Street, Brasted, Seven- 
oaks, Kent. 

¢Rirowiz, Peter, 23, Georgeana Street, Camden Town, 
N.W. 

+Rosurts, Peter James, 141, Union Street, Ashton- 
under-Lyne, Lancashire. 

tRopertson, John Shirras, Princes Street, Thurso. 

tRogpins, H. G., 29, West End Lane, N.W. 

tRopinson, John, 79, Lavender Road, Clapham 
Junction, S.W. 

tRopson, Lancelot, 12, Stockton Street, West Hartle- 
pool. 

tRopwe 1, Ascough, Union Offices, Skipton, Yorkshire. 

¢Roxr, Edward Charles, Junr., 23, Oxberry Avenue, 
Fulham, S.W. 

tRogurs, Richard, Maes Helew, Carnarvon. 
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tRoper, Joseph Stanley, Surveyor and Inspector to 
fiural Sanitary Authority, Greenway Court, 
Hollingbourne, Maidstone. 
tRosuripr, Edward, 31, York Street, Unthanks Road, 
Norwich. 
tRossrrer, Robert Herbert, 15, Sloane Terrace, Sloane 
Street, Chelsea, S.W. 
tRornuera, Frederick, 13, South 
Bridge, Yorkshire. 
tRow, Edmund, 154, Barking Road, Canning Town, 
Hssex. 
Rown, William Thomas Ferdinand, 41, Old Town 
Street, Plymouth. 
tRownanp, Arthur, 5, Cambridge Street, Hull. 
tRowxanp, Samuel, Local Board Offices, Pontypridd. 
tRoyus, Charles, 51, Wormgate, Boston, Lincoln. 
tRuee, John Edward, The Vestry of St. Luke's, 
City Road, H.C. 
tRuee, Samuel Horace, 165, Earls Court Road, Ken- 
sington, W. 
tRuscon, Ernest Henry, 6, Great Castle Street, Regent 
Street, W. 
tRuscoz, Frank Harvey, 6, Great Castle Street, 
Regent Street, W. 
fRusuton, Egbert, 9, Kendal Street, Blackburn. 
¢Ryper, Albert Thomas, 2, Cavendish Street, 
Bedford. 
¢Sapieir, Richd. J., Woodcote, Ormeley Road, Balham, 
S.W. 
tSatrer, Thomas, 2, King’s Road, St. Leonards-on- 
Sea. 
¢SanvDERSON, Isaac, Sunnybrow, Willington, Durham. 
tSanvon, Edward H., 327, Harvow Road, W. 
tSAUNDERS, Percy, 46, Jarvis Road, South Croydon, 
Soy. 
tScutunp, William Theodore, 46, Kemp Street, 
Brighton. 
tScorr, Sarah, 130, Strand Road, Bootle, Liverpool, 
Lancashire. 
SEDeEwIickK, Sydney, Scdmouth Villa, 195, Tulse Hill, 
SW. 
tSHarMAN, Edward Mansfield, 104, Acomb Street, 
Greenheys, Manchester. 
SHarpp, William Charles, Morecambe Villa, Great 
Gromsby, Lincoln. 
tSuaw, Peter, 98, Church | Street, Fulham Road, 
S.W. 
SuuARING, Arthur George, 
Road, N.W. 


View, Sowerby 


308, Kentish Town 
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tSHELDoN, W. E., c/o Rf. J. Sheldon, Esq., Thanet 
Villa, Buckhurst Hill. 

{Suiiy, Albert Edmund, 108, College Place, N.W. 

tSuorE, Ambrose J., 68, Adys Road, Hast Dulwich, 
S.W. 

tSHort, James Allen, Sanitary Department, Wigan. 

tSuurrLewortTH, William, Town Hall, Salford, 
Lancashire. 

tSrpwevy, Henry Thomas, Blean District Surveyor's 
Office, near Railway Station, Herne Bay, Kent. 

tSimmons, Edward John, 80, Paulet Road, Camber- 
well, SL. 

tSrmnhons, Nimrod, Glendale, Clifton, Bristol. 

tSimms, Frederick, 29, Adelaide Street, St. Giles, 
Oxford. 

tSrmpson, John, 56, Chapel Street, Aberdeen. 

¢Simpson, R. D. J., Knott Street, Deptford, S.E. 

SincLarrR, Pror. William A., M.D., a.M., Howard 

University, Washington D.C., U.S.A. 

tSuiatTer, Herbert, 24, Bond Street, Leeds. 

tSmatu, Walter Herbert, Station Road, St. Dunstans, 
Canterbury. 

tSmituH, Fred. William, 92, St. Leonard Gate, Lan- 
caster. 

¢SmirH, George, 6, Henry Street, St. John’s Wood, 
UNV. 

¢Smiru, George Allen, Vestry Hall, Hampstead, N.W. 

¢SmirH, Hamilton, 1, Oxford Road, Putney, S.W. 

¢Smiru, Henry J., 91, Malvern Road, West Kilburn, 
N.W. 

tSmiru, Joseph Chas., 28, Levingstone Place, Rouna- 
hay Road, Leeds. 

tSmriru, Joseph Sidney, 73, Hlm Park, Brixton Hill, 
S.W 


¢Smiru, Joseph Weedy, 8, St. James Road, Carlisle, 
Cumberland. 

tSmairu, Perey A., 474, New Cross Road, S.E. 

tSmrru, Richard, Jun., Salterns Rd., Parkstone, Dorset. 

Smiru, Sydney, Dorset Cottage, Hastings Road, 

Bexhill. 

tSmirn, Warren B., 66, College Street, Chelsea, 
S.W. 

tSmirn, W. H., 60, Alma Vale Road, Clifton, Bristol. 

¢Smiru, William, Preston, The Hyde, N.W. 

tSmiruigs, Arthur, Local Board, Castleford, York- 
shire. 

tSoprer, Henry Charles, 108, Park Street, Camden 
Town, N.W. 

tSortweiy, W., 14, Ltetreat Place, Paragon Road, 
Hackney, E. 
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Souter, Charles, Kingsnorth House, West Malling, 
Kent. 
SournHport, The Mayor and Corporation of, South- 
port. 
SPENCER, Julius, 6, Lord Street, Keighley. 
t+SquipRreLL, Henry T., 5, Station Road, Bexhill, 
Sussex. | 
tStrantey, A. W., Newington, Hull. 
{STANSFELD, Alfred, 2, Tokenhouse Buildings, E.C. 
Star, William Frost, 148, Brixton Road, S.W. 
tSregrs, George, 21, Brereton Road, Bedford. 
tSrnvenson, John, Surveyor’s Office, East Molesey, 
Surrey. 
tSTEWART, James, 28, Crozier Street, Westminster 
Bridge Road, SE. 
{SrewaRrT, Robert Tomlinson, Thorpe-le-Soken, Essex. 
¢Srawart, T. D., Sanitary Inspector, Cupar Fife, 
NB, 
tSronuery, William, Dust Depot, Culvert Road, Bat- 
tersea, S.W. 
tSronn, Alfred William, Glenview, Long Ashton, 
Clifton, Bristol. 
tSrratrHon, William Henry, 3, Auburn Place, Ply- 
mouth. 
tSrreat, John, Ottery St. Mary, Devon. 
tSrrurr, Thomas Frederick, 5, Yavistock Street, 
Covent Garden, W.C. 
tSurrmeus, Richard Thos., 29, Old Gate Street, 
Morpeth, Northumberland. 
tSurciirre, Alfred, Featherstone Local Board, Ponte- 
fract. 
tSurHERLAND, Walter, 8, Voelas Street, Liverpool. 
tSurrne, Alfred, Manor Square, Otley. 
tSwirn, Henry, 30, Sheep Street, Skipton, Yorkshire. 
tSwrrzer, Sidney A., 3, Mareham Road, Horncastle, 
Lincolnshire. 
tSypmenuHAM, Sydney, 37, Broad Street, Bath. 
¢tSyxes, Miss Edith Elizabeth, Woodleigh, East 
Dulwich Grove, S.E. 
¢Tarr, James, Roslyn Place, Dean Street, Kilmarnock. 
tTarn, William, 29, Kenilworth Road, Kilburn, N.W. 
tTaynory Albert, Vestry Hall, Mount Street, W. 
tTaynor, Harry James, Sturminster Newton, Dorset. 
¢Tayntor, Harry William, Surveyor’s Office, Newburn- 
on-T'yne. 
tTaytor, Henry Thomas, 7, Wilton Road, Rock Ferry, 
Cheshire. 
tTaynor, James, 17, Oxford Street, Hereford. 
tTaytor, James, 10, Mount Pleasant, Waterloo, 
LInverpool. 
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tTuatrousr, Albert George Hendy, Hampton Court 
Palace, W. 
¢THomas, Charles L., 30, Berkely Place, Clifton, 
Bristol. 
¢Tuomas, George, 17, de Beauvoir Square, de Beauvow 
Town, N., and City of London Electric Lighting 
and Engineering Office, Portland House, Basinghall 
Street, E.C. 
tTHomas, Thomas, 4, Chandos Road, Redlands, 
Bristol. 
tTuomas, W. K., 42,43 & 44, Triangle, Clifton, Bristol. 
THompson, Bernard H., 28, St. Mark’s Terrace, 
New Brompton, Kent. 
¢THornron, Richard, Sanitary Inspector, Kuton, 
Staffordshire. 
tTuorPE, James, 19, King Edward Street, Macclesfield. 
¢Tirmuss, Joseph E., 31, Trinity Road, Wood 
Green, NV. 
tTomx«ins, Alfred, 62, Church Street, Camberwell, 
S.L. 
tTomxys, F. L., Yeovil, Somerset. 
Travis, David, Chief Sanitary Inspector, Halifax. 
tTriag, Henry John, 6, Palmerston Road, Hayling 
Island, Hants. 
tTrowspaLe, Tom James, 12, Leybourne Terrace, 
Stockton-on-Tees. 
Tuckny, George f., 47, Milk Street, Bristol. 
tTurrne, William, Junr., 50, Parrock Street, Graves- 
end, Kent. 
tTurneER, Alfred, 49, Ellora Road. Streatham, S.E. 
tTurnur, Frederic Richard, Zhe Plough Inn, 
Tewkesbury. 
tTwarts, James, 25, Leopold Street, Burdett Road, 
Mile End, E. 
Veasnty, Thomas Frederick, assoc.M.IN8T.C.E., care 
of O. H. Veasey, Bridge House, Huntingdon. 
tVest, Theodore, 75, Queen’s Park Load, Brighton, 
Sussex. 
tWappinerton, Thos. W., 8, Albert Street, Padiham. 
~WanpmorE, Alice, 15, Pairfaw Road, South Hamp- 
stead, NV. W. 
tWaestarr, William Henry, 16, Mapperley Road, 
Nottenghan. 
£Wakxs, Richard, 619, Wandsworth Road, Clapham, 
S.W. 


tWautt, Samuel Edward, a.R.1.B.a., 26, Mount 
View Road, Stroud Green, N. 
Wautace, Miss J., 6, Hyde Park Gardens, W. 
Watuas, Irwin Clarke, 41, Cavendish Road, Clap- 
ham Common, S.W. 


x 
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a22 ASSOCIATES. 
Reg. Date of 
No. Election. 


21893. Feb. +Wattis, William, 13, Gilbert Road, Kennington, S.E. 

*°°1893. Feb. tWane, William, 26, Manchester Street, Southampton, 

“1890. May. £WansBrovucH, Cecil Shartman, Arlington Villa, 
Barrow-in- Furness. 

41892, May. ¢Warran, William Ernest, 5, Broad Park Villas, 
Whitchurch Road, Tavistock. 

"71893. Jan. {WarRREN, William Thomas, Sanitary Inspector's 
Office, Vestry Hall, Chiswick, S.W. 

#91892. Jan. tWarson, Harry John James, 5, Upper John St., W. 

11892, Mar. tWartson, Thomas, Kirkoswald, Cumberland. 

*?1892. Jan. Watson, William Hill, Vestry Hall, Piccadilly, W. 

°°1888. Nov. Warts, George Nelson, 147, High Street, Notting 
Hill, W. 

321890. Jan. tWarrs, Gerald, 44, London Road, Grays, Essex. 

"1890. Feb. ~Warrs, William Frederick, Bitterne, Southampton. 

°7 1892. May. {Wuatuerirr, James, Vown Hall, Newcastle-upon- 
Tyne. 

1888. Oct. <Wie, James A., Town Hall, Fulham, S.W. 

21893. Nov. +Wnrpster, John William, 3, Lanhill Road, Pad- 
dington, W. 

*°1890. Nov. {WeEpxs, Alfred James, Clovelly, The Grove, Harls- 
field Road, Wandsworth, S.W. 

°°1888. Oct. tWeutts, G. F., 37, Prospect Street, Hull. 

°° 1892. May. {Wetts, William James, Lower Kingswood, Reigate. 

*°°1892. June. {WuitTe, William, 27, Harvey Street, Folkestone. 

1893. May. t{Wuure, William L., New Street, Upton-on-Severn, 
Worcester. 

"1891, Feb. +Wuirn, William Owen, 8, Albert Street, Banbury. 

°°°1892. Feb. tWuuirnHam, Joseph, Shelf, Halifax. 

1891. June. {Wurrroms, Philip Alfred, The Chestnuts, Rothesay 
Road, Bedford. 

°° 1892, Mar. {~WuxKinson, George H., 83, Townsend Lane, Anfield, 
Liverpool, 

1888. Oct. tWuikinson, W., Ford Street, Derby. . 

1892. May. Wiuxxrnson, William, Altofts, Normanton. 

™1895. May. Wuuiks, Henry, Bramham, Boston Spa, Yorkshire. 

**°1890. Nov. £Wut.BonD, George Baines, Guildhall, Nottingham. 

* 1892. Oct. {WuLi1aMs, George, 6, Priory Road, Everton, Liver- 
pool. 

#81892, Feb. ¢WuLut1aMs, Joseph, 30, Goldhurst Terrace, Finchley 
Road, N.W. 

1892, Mar. {WuuxtiaMs, Richard Jun., Little Woolton Local Board, 
Gateacre, Liverpool. 

21889, Mar. {Wuuson, Charles Turle, 37, Burney Street, Green- 
wich, S.E. 

1889. June. {Wuitson, John, Town Hall, Kensington, W. 

61889. July. £Wuxson, William, 5, Windsor Terrace, South Shields. 

"1892. Oct. £Wunpsor, William, 13, Sutcliffe Street, Liverpool, E. 

1888. Oct. tWinser, FI. Sawyer, 52, Buckingham Palace 
toad, S.W. 
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+Winsporrow, Edwin James, Town Hall, West- 
minster, S.W. 

tWinter, Edward, 82, Church Road, Hove, Brighton. 

tWoop, Alfred, Bury, Lancashire. 

+Woop, Charles Bruce, 37, Lrene Road, Parsons Green, 
S.W. 

tWoop, Charles Fred, 1, Cedar Villas, W. Hamp- 
stead, N.W. 

tWoop, Peter, 177, Ashmore Road, Paddington, W. 

W ooncock, Henry, 16, Steclhouse Lane, Birmingham. 

t+Woopnson, William, 14, Charles Street, Pendleton, 
Manchester. 

+WoopHEAD, Fletcher, 56, Gordon Street, Burnley. 

tWoopman, Henry Frederick, 41, Glengall Load, 
Kilburn, N.W. 

£WootnovueH, Tom, Northolme, Aberdeen Road, High- 
bury av. 

¢+Wrieur, John Henry, Junr., 2, Grosvenor Place, 
Bexley Heath, Kent. 

t+Wricut, John, Junr., 3, Surbiton Park Terrace, 
Kingston-on-T'hames. 

t+Wriaut, Samuel William, 17, Melville Road, ford, 
Devonport. 

tYares, Robert, 42, Lupus Street, St. George's Sq., 
S.W. 

tYouna, Frank Russell, 60, Elmsdale Road, Wal- 
thamstow, Essex. 

tYoune, Isaac, 39, Dorothy Road, Lavender Hull, 
S.W. 


Norn.—It is particularly requested that the Secretary may be 
informed, i writing, of every decease and change of address; also 
of any errors or omissions that occur in the list of members. 
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LOCAL DISTRIBUTION OF MEMBERS. 





GREAT BRITAIN AND IRELAND. 


ANGLESEA. 


Associate :— 
OwEN, William. 


BEDFORDSHIRE. 
Member :— 


SANDELL, Hy. W. Adrian, M.B.C.S., M.O.H. . 


Associates :— 


RypErR, Albert Thomas. 
STEERS, George. 
WHITTOME, Phillip Alfred. 


BERKSHIRE. 


Fellow :— 
Dowson, A. 


Members :— 
HASLAM, Dryland, Jun., F.S.I. 
WILLIs, John, 

Associates :— 


Hart, W.S. 
HUNTER, John, 


BUCKINGHAMSHIRE. 
Member :— 
HoopEr, Charles, M.R.C.S., M.O.H, 
Associates :— 


Bowyer, Harry David. 
Locks, Walter Richard. 


CAMBRIDGE. 


Fellows:— 
ANNINGSON, Bushell, M.A., M.D. 
ARMISTEAD, William, M.B., M.O.H. 
HuUMPHRY, SIR G, M., M.D., F.R.S. 
Members :— 
Fawcert, William Milner, M.A., F.R.I.B.A. 
METCALF, John W., ASSOC.M.INST.C,E. 
Associates :— 
HOLLAND, Percy. 





CHESHIRE. 
Fellow :— 
VACHER, Francis, F.R.C.S., M.O.H. 


Members :— 


BAILEY, Thos. Castley, L.RB.C.2., M.B.C.S., 
M.O.H. 

BROWNRIDGE, Chas., ASSOC.M.INST.C.E., 
F.G.S. 

EKATON-SHORE, George, ASSOC.M.INST.C.E. 

HUNTER, A. H. 

MARSDEN, Robert Sidney, M.B., F.R.8.E., 
M.O.H. 


Associates :— 
BASCOMBE, H. C. 
BURSLAM, Randle. 
DAVIES, Thomas. 
Dawson, William. 
Hopsss, W. F. 
HuGuHEs, Edward J. 
Mis, Joshua George. 
PEAKE, Thomas Jones. 
TAYLOR, Henry Thomas, 
THORPE, James. 


CORNWALL. 
Hellow :— 
OLLARD, J. F. 


CUMBERLAND. 
H'ellows :— 


EATON, John, M.D. 
SMITH, Willm, Howard, ASSOC.M,INST.C.E. 


Members :— 


Broptier, John Shanks, ASSOC.M.INST.C.E. 
EpGe, Frederic James, ASSOC.M.INST.C.E. 
WILSON, J. B. 


Associates :— 


SMITH, Joseph Weedy. 
WATSON, Thomas, 
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DERBYSHIRE. 
Fellows :— 


Bass, Hamar Alfred, M.P. 
ILIFFE, William, M.R.C.S. 
PAGET, J., J.P. 


Members :— 


BARWISE, Sidney, M.D., D.P.H., M.O.H. 
BEARD, Neville. 

CARROLL, Joseph, M.B., C.M., D.P.H., M.O.H. 
GREEN, William Samuel. 

KiLForp, Henry James. 

LINGARD, J. Edward. 

PARKIN, John Robert, ASSOC.M.INST.C.E. 
Rip@way, Ernest Reginald. 

STEVENS, Joseph Wallace. 


Associates :— 


BRAMHAM, William. 
CoPESTICK, George Christopher. 
CORDON, Robert Curtis. 
CROGHAN, Thomas Andrew. 
DANE, Samuel. 

GILLESPIE, Rev. Charles George Knox. 
GRIFFIN, Thomas Gulliver. 
LONGSDON, Ernest M. 
MATTHEWS, Frederick. 
MATTHEWS, William, 

OUTRAM, Mason, 

WILKINSON, W. 


DEVONSHIRE, 


Hellows :— 


FortTESCUR, Rt. Hon. EARL. 
LONGSTAFF, G.B., M.D., M.A., D.P.H. 


Members :— 


ADKINS, George, L.R.C.P.LOND., D.P.H., 
M.O.H. 

CAMERON, Donald. 

GEEN, Harry. 

GriBsoN, William. 

HUBBER, Frank. 

McBEATH, William, M.A., M.D., D.P.H. 

WoopMAN, John, M.D., F.R.C.S., M.O.H. 


Associates :— 


CowLInG, John Coombe. 
GARLAND, William. 
GIBBARD, John Richard. 
KIELL, John. 

PENGELLY, John Isaac, 
Quick, Edward Hare. 
RICHARDS, Daniel. 

Rowk8#, William Thomas Ferdinand. 
STRATHON, William Henry. 
STREAT, John. 

WARRAN, William Ernest. 
WRIGHT, Samuel William, 


DORSET. 


Fellow :— 


BROWNING, Benjamin, L.R.C.P., M.R.C.S., 
D.P.H.CAMB., M.O.H. 


Members :— 


ELFORD, John. 
FLETCHER, Walter John, F.R.1.B.A. 
MoRGAN, Wm. Barlow, ASSOC.M.INST.C.E, 


Associates :— 


BIRD, Sidney James, 
Conway, Isaac H. Bugler. 
MAGER, Frederick Walter. 
SmItTH, Richard Jun. 
TAYLOR, Harry James. 


DURHAM. 
Members :— 


BaAINE, Laurence Augustus, M.D., D.P.H. 

CAMPBELL, Kenneth Findlater, Assoc. 
[ M.INST.CE, 

PARKER, John Edwd., ASSOC.M.INST.C.E. 


Associates :— 


ATKINSON, Thomas Appleton. 
CoDLING, Henry. 
CROWTHER, William Christopher. 
HERBERT, Harry. 

Jours, William, 

JOHNSON, Matthew. 
OSBORNE, Walter. 

PATTISON, William Phillip. 
Rosson, Lancelot. 
SANDERSON, Isaac. 
TROWSDALE, Tom James. 
WILSON, William. 


ESSEX, 
Members :— 


ARGLES, Frank, M.R.C.P., M.O.H. 

Dawson, Charles James, F.R.I.B.A. 

GOODYEAR, Herbert, ASSOC.M.INST.C.E. 

JAMES, Arthur Charles, ASSOC.M.INST.C.5, 

Mason, Hugh H., M.B.C.8. 

Morey, Edwin. 

Morris, Albert, M.R.C.S., L.R.C.P. 

SHADWELL, St. Clair B., L.R.C.P., M.R.C.S., 
M.O.H. 

SHIMELD, James, L.R.C.P. and 8.E., M.O.H. 

STEWART, Alan. 

THRESH, John Clough, M.B., B.S., D.SC., 
EEC, 1:C.8., M01, 
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ESSEX—Continued. 
Associates :— 


CLARK, Charles Henry. 
DowsInaG, Alfred. 

JEVONS, John H. 

Kina, Frederick William. 
LEwIs, Charles. 

Mason, Jonathan. 
MAXWELL, William Henry. 
Row, Edmund. 

SHELDON, W. E. 

STEWART, Robert Tomlinson. 
Watts, Gerald. 

Youna, Frank Russell. 


GLOUCESTERSHIRE. 
Members :— 


AMES, H. St. Vincent, M.A. 

BERNARD, William Larkins, F.R.1.B.A. 
CRISP, James Gregory. 

Drxgy, Harry Edward, M.D. 

FLowEr, T. J. Moss, F.R.MET.S. 

LEwWIs, Thomas Laurence, 

PARTRIDGE, Thos., M.R.C.P.I., M.R.C.S.E., 
RAINGER, Charles Henry. [1.8.A., M.O.H. 
READ, Richard, ASSOC.M.INST.C.E, 

SAIsH, Alfred James, 

TREW, J. Fletcher. 

WIxLson, John Allen. 

Woopwarp, Edward Francis. 


Associates :— 


BouRNgE, Edward. 
Brown, George William. 
Buss, John Thomas. 
DEWHIRST, James. 
DILK®, Francis Henry. 
HALL, Jobn. 

MALVERN, Thonas. 
OLLIS, John James, 
Simmons, Nimrod. 
SmitruH, W. H. 

Stone, Alfred William, 
THOMAS, Charles L. 
THOMAS, Thomas, 
THOMAS, W. K. 

TUCKEY, George F. 
TURNER, Frederick Richard. 


HAMPSHIRE, 


Hellows :— 


BuRBERY, J. Stone. 

DAVEY, Alexander George, M D., L.R.C.P., 
M.R.C.S, 

LEMON, James, 
F.S.1., F.G.8. 

NorreEr, Prof, J. Lane, M.A., M.D., D.P.H, 

PEGGS, J. Wallace, ASSOC M.INST.C.E. 


M.INST.C.E.,F.R.I.B.A., 
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Members :— 
BENNETT, William Benjamin George, 
ASSOC.M.INST.C.E, 
BLizARD, John Henry, ASSOC.M.INST.C.E., 
BUNTEN, Charles. [ ¥.8.I. 
Caws, Edward Isaac. 
CROWLEY, Frederick. 
DaABBS, Geo. Henry Roque, M.D., M.R.C.S., 
DENNIS, Nelson F. [M.0.H. 
GROVES, Joseph, B.A., M.D., F.G.S. 
HARRIS, Arthur Wellesley, M.R.C.S., L.S.A., 
D.P.H., M.O.H. 
HopGson, Willm. Jas., ASSOC.M.INST.C.E. 
MumBy, B. H., M.D., D.P.H., M.R.C.S, 
M.O.H. 
ROBINSON, James, ASSOC.M.INST.C.E. 
SANDERS, Henry Ingalton. 
WARD, Arthur W., ASSOC.M.INST.C.E. 
WHITAKER, William, B.A,, F.R.S., F.G.S., 
ASSOC.M.INST.C.E. 


Associates :— 
Amor, Daniel C. 
BAKER, William. 
BRIDGES, Oswald Arthur, 
BUTLER, Walter. 
Buxton, Anthony. 
CHALK, Joseph. 
CooPER, William George. 
FINCHER, John Gazeley. 
GRINHAM, Philip Boys. 
LEAR, Charles F. E. 
Minty, Samuel. 
MISSELBROOK, G. T. 
NAYLER, Edward. 
Trie@, Henry John. 
WANE, William. 
Warts, William Frederick. 


HEREFORDSHIRE. 


Member :— 
PARKER, John, ASSOC.M.INST.C.E. 


Associate :— 
TAYLOR, James. 


HERTFORDSHIRE, 


Fellows :— 


Brett, A. T., M.D., M.O.H, 
CAREW, R. R. 


Members :— 


DEBENHAM, F. G. 

DICKINSON, Thomas Rusholm. 
MoRIson, John, M.D., D.P.H. 
PRITCHETT, G.H., F.S.A., F.B.1.B.A. 
RAILTON, James. 

Scorr, Robert Smith, ASSOC.M.INST.C.E. 
TOWLSON, Samuel, 
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HERTFORDSHIRE—Continued. 
Associates :— 


JACKSON, Henry James. 
JOHNSON, H. Watts. 
PATERSON, Arthur William. 


HUNTINGDONSHIRE. 
Associate :— 


VEASEY, Thomas Frederick, Assoc.M. 
[ INST.C.E. 


IRELAND. 
Hellows :— 


GRIMSHAW, Thomas Wrigley, M.D. 
RocHeE, Antony, M.R.C.P.1., I.R.C.S.1. 


Members :— 


CoMBER, P. F., M.INST.C.E.JIRELAND. 

CowAN, Peter Chalmers, B.SC. EDIN., 
ASSOC.M.INST.C.E. 

DoNnovAN, Dennis D., L.R.C.P., L.B.C.S. 

GILLILAND, William John. 

MACNAMARA, Charles Edwd., L.K.Q.P.C.1., 
D.P.H. 

MaGurIiRe£, William Robert, F.R.MET.SOC. 

MUNCE, James, ASSOC.M.INST.C.E. 

O’NEILL, Henry, M.D., M.CH. 

PHILLIPSON, Burton R. 

Scort, Conway, B.E. 

SMITH, John, ASSOC.M.INST.C.E. 

TIGHE, Michael J. 


Associate :— 
LAWSON, Archibald. 


ISLE OF MAN. 


Fellow :— 
RICHARDSON, William, M.D., B.SC.P.H. 


KENT. 


Fellows :— 


Situ, Prof. W. R., M.D., F.B.8.E., D.SC. 
SNELL, H. Saxon, F.R.1.B.A. 


Members :— 


Bonn, Fredk. Adolphus, M.B., C.M.EDIN., 
Canty, William Henry. [D.P.H.EDIN. 
CREGEEN, Hugh Stowell. 

GANGE, Frederick A., M.D., M.O.H. 
HOLROYDE, John, D.P.H., M.O.H. 

LLoyD, Christopher. 

REDMAN, Robert Wilkins. 

SmitH, Thomas Frederick H., F.R.¢.S., 
THOMAS, Walter, ASSOC.M.INST.C.E. [ L.5.A. 
WHITE, John, ASSOC.M.INST.C.E. 
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Associates :— 


ABRAMS, Henry. 
BALSTER, Herbert. 

BatsEs, Matthew. 
ButreERWoRTH, Arthur, 
CoBHAM, C. 

CoBHAM, G. R. 

Dawson, John Marshall. 
EMPTAGRE, Daniel. 
FoRRESTER, William. 
GOLDER, Thomas Collings. 
Hoskins, Nandy William. 
Hunt, William Edward. 
JACKLING, William. 
JENNER, Richard Messenger. 
LADD, HH. EF. B. 

LricH, Frederick George. 
Luxes, Arthur Henry. 
MILLARD, William David. 
PARAMOR, Robert Walter. 
PEARSON, John. 
PRINGLE, Andrew. 
RICHARDSON, Frederick. 
RopErR, Joseph Stanley. 
SIDWELL, Henry Thomas. 
SMALL, Walter Herbert. 
SouTER, Charles. 
THOMPSON, Bernard H. 
TUFFEE, William, Jun. 
Wuitsr, William. 
Wriaut, John Henry, Jun. 


LANCASHIRE. 


Hellows :— 


Bouinors, H. Percy, M.INST.C.E. 

HARKER, J., M.D., J.P. 

Hop#, E. W., M.D., D.P.H. 

PAGET, Charles Edward, M.R.C.S., D.P.H., 
M.O.H. 

TAYLOR, J. Stopford, M.D., M.O.H. 


Members :— 


Berry, Willm. Walton, ASSOC.M.INST.C.E. 

BICKERSTETH, E. R., F.R.C.S. 

BrookR#, William, M.D., M.O.H. 

Burron, Fred Smith, ASSOC.M.INST.C.E. 

CooPER, William. 

CORBETT, Joseph. 

Drxon, Francis Edward. 

ENTWISTLE, Henry. 

FosTER, Reginald Le Neve, F.C.s8. 

Fow Ler, Alfred Mountain, M.INST.C.E. 

GREGSON, John, ASSOC.M.INST.C.E. 

HALL, Watkin, ASSOC.M.INST.C.E 

HAMILTON, Walter M., M.D., D.P.H. 

HARRISSON, Thomas Harnett, ASSOC.M. 
INGT.C.H,,. ¥,R.1,B.A. 

HASLAM, Lewis. 

Hout, H.. P:, ASSOC,M.INST.C-E, F.G.8. 


328 


LANCASHIRE—Continued. 


HOooLey, Cosmo C., ASSOC.M.INST.C.E. 

INGRAM, Matthew. 

Kay, Walter Robert. 

LYNDE, Fredk. Chas., ASSOC.M.INST.C.E, 

MARSDEN, J. Aspinall, M.R.C.S., L.S.A., 
D.P.H., M.O.H. 

PARKER, G.R., M.B.C.S., ER.0.P., M.0.2. 

PLATT, Saml, Sydney, ASSOC.M.INST.C.E. 

POWELL, J. 

RADCLIFFE, Joseph, F.R.MET.SOC, 

SELLERS, William Jun., M.D., M.O.H. 

SmirH, Charles Chambers. 

SPINK, Joseph. 

STEEVES, George Walter, B.A.,M.D.,M.O.H. 

TATTERSALL, W. 
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Ruscok, Frank Harvey. 
SADLIER, Richard J. 
SANDON, Edward H. 
SAUNDERS, Percy. 
SEDGWICK, Sydney. 

SHAW, Peter. 

SHEARING, Arthur George. 
SHILL, Albert Edmund. 
SHoR#, Ambrose J. 
SimMons, Edward John. 
Simpson, R. D. J. 

SMITH, George. 

Smiru, George Allen. 
SmiTH, Hamilton. 

SmitTH, Henry J. 

SMItH, Joseph Sidney. 
SMITH, Percy A. 

SmirH, Warren B. 

SmitH, William. 

Soper, Henry Charles. 
SORTWELL, W. 
STANSFIELD, Alfred. 

Star, William Frost. 
STEWART, James, 
STOLLERY, William. 
Strutt, Thomas Frederick. 
Sykezs, Miss Edith Elizabeth. 
TATE, William, 

TAYLOR, Albert. 


THATCHER, Albert George Hendy. 


THOMAS, George. 

Titmuss, Joseph EH. 
ToMKINS, Alfred. 

TURNER, Alfred. 

TWAITS, James. 

WADMORE, Miss Alice. 
WAKE, Richard. 

WALLACE, Miss J. 

WALLAS, Irwin Clarke. 
WALuis, William. 

WALL, Samuel Edward, A.R.1.B.A. 
WARREN, William Thomas. 
Watson, Harry John James. 
Watson, William Hill. 
Watts, George Nelson. 
WEBB, James A. 

WEBSTER, John William. 
WEERS, Alfred James. 
WILLIAMS, Joseph. 

Wixson, Charles Turle. 
WILson, John. 

WINSER, F’. Sawyer. 
WINSBORROW, Edwin James, 
Woop, Charles Bruce, 

Woop, Charles Fred. 

Woop, Peter. 

WoopMAN, Henry Frederick. 
WooLnouGH, Tom. 

YATES, Robert. 

Young, Isaac. 


MIDDLESEX. 


Fellow :— 
TWINING, Thomas. 


Members :— 


GRUGGEN, William, D.P.H. 

JONES, Charles, M.INST.C.E. 
LAFFAN, G. B., ASSOC.M.INST.C.E. 
NEwMAN, R,. W., ASSOC.M.INST.C.E. 


Associates :— 


Brown, Reginald, 
BuTLaNpn, R. J. 

Dawes, Henry. 

JACOB, Oswald. 

Mason, Frederick William. 
Mouwro, Andrew John 
PotrER, Benjamin. 


NORFOLK. 
Fellows:— 


CoLMAN, J. J., M.P. 
OLLARD, William Ludlam. 
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Member :— 


Brown, Thomas, 

BuRTON, Samuel Hubert, F.R.C.S., M.O.H. 
ELForD, Ernest J, 

TURNER, Rev. Samuel Wm. 


Associates :— 


ALLEN, Thomas Holtan. 
CANNELL, Charles Stephen. 
CRANE, Joseph. 

Kine, Claude. 

PANK, Richard Henry. 
PHILLIPS, Henry. 

Pititow, Mrs. Margaret Eleanor, 
RAYNER, George. 

RosHiER, Edward. 


NORTHAMPTON. 
Members :— 


Brown, William Ibbs. 
LAW-GREEN, Charles, ASSOC.M.INST.C.E. 


Associates :— 


Lewis, Arthur. 
MosueEy, Abraham. 
PorTER, John James. 
RAINS, Joseph. 


NORTHUMBERLAND. 


Members :— 


ARMSTRONG, Henry E., M.R.C.S., L.S.A., 
M.O.H. 

LAING, R., M.R.C.S8., L.B.C.P., F.R.MET.SOC., 
M.O.H. 

WILKINSON, W. B. 


Associates :— 
CRUDEN, John. 
Kirk, William Hugh. 
MEADOWS, John William, 
KEAVELL, George, Jun, 
SURTEES, Richard Thomas. 
TayLor, Harry Wm, 
WEATHERITT, James, 


NOTTINGHAM, 


Members :— 


BooBBYER, Philip, M.B., M.R.C.8., M.O.H. 

Brown, Arthur, M.INST.C.E. 

PARKER, John, ASSOC.M.INST.C.E. 

RADFORD, W. H., ASSOC.M.INST.C.E., 
ARE Bods 

TrwW, James Scott, M.D,, D.P.H., M,.O.H. 








LOCAL DISTRIBUTION OF MEMBERS. 


Associates :— 


CLAYTON, Edward. 
DALTON, George. 

Houmgs, John Edward. 
Kirk, Wm. Willey. 
Porrnr, Thomas Wickford. 
WaGSTAFF, Wm. Henry. 
WILLBOND, George Baines. 


OXFORDSHIRE. 
Hellow :— 


ACLAND, Sir Henry W., K.C.B., M.D., 
D. Cia, FB 


Member :— 
BURGESS, Sam. Edwin, ASSOC.M.INST.C.E. 


Associates :— 


LAURIE, John. 
Simms, Frederick. 
WHItsE, William Owen. 


RUTLANDSHIRE, 
Member :— 
BELL, Thomas, L.R.C.P.LOND, 


SCOTLAND. 
H'ellows :— 


RUSSELL, James A., M.A., F.R.C.P.EDIN., 
M.B., B.S.C., F.B.S.E. 
RUSSELL, J B., M.D., LL. D., M0. 


Members :— 


ANDERSON, John, ASSOC.M.INST.C.E. 

BLACK, SURGEON-MAJoR W. G, 

CoNNAL, Ebenezer, M.INST.C.E. 

FRAZER, James, M.INST.C.E. 

GRANT, Ogilvie, M.B., C.M.EDIN., M.O.H. 

MACKENZIE, William Leslie, M.A., M.B., 
OM,, DB... COUNTY M0: 

McNEILL, Roger, M.D.,.D.P.H., J.P. 

MITCHELL, Lewis. 

NASMYTH, Thomas Goodall, M.D., D.Se. 

Nico, W. E. 

PULLAR, Robert, J.P., F.B.S.E. 

THOMPSON, Gilbert. 

WALLIS, Arthur Gray. 

WILLIS, George, L.F.P.8.G., M.O.H. 


Associates :— 


BuLAcK, Andrew E. 
BucHAN, W. Paton. 
CURRIE, Thomas. 
DALRYMPLE, Alexander, 
DUNBAR, David. 
DutTHIg, Alexander, 
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GAIRDNER, Prof. W. T., M.D., LL.D., F.R.8. 
GUNN, Alexander 

Hay, Alexander. 

Knicut, Robert, Jun. 
MACLENNAN, John. 
MARTIN, William, Jun. 
REID, Thos. Alexander. 
ROBERTSON, John Shirras. 
STEWART, T. D. 
SIMPSON, John. 

TAIT, James, 


SHROPSHIRE. 


Members :— 


CRAIG, George A. 
Davis, Alfred T., ASSOC.M.INST.C.E. 
THURSFIELD, W. N.,, M.D., D.P.H., M.O.H, 


Associates :— 


‘BREEZE, John. 

CoRBETT, Richard Lawrence. 
DALTRY, John. 

IRVING, William, 


SOMERSET. 
Members :— 


CLOTHIER, Samuel Thompson, 
CoATES, C., F.B.C.P. 

GiLBy, Charles, 

Gita, D. 

SKRINE, Henry Duncan. 


Associates :— 


Amor, Alfred. 

Brrp, William Fred. 
GREENWELL, Allan, 
Press, William James. 
SYDENHAM, Sydney. 
TomkKys, F. L. 


STAFFORDSHIRE. 
Fellow :— 
REID, George, M.D., D.P.H. 


Members :— 


BERRINGTON, R. E. W., ASSOC.M.INST.C.E. 

BLUMER, Frederick Milnes, B.A., M.B., 
M.O.H. 

Bostock, H. 

JOHNSON, Samuel, M.D., C.M., M.O.H. 

MANLEY, Herbert, M.A., M.B., D.P.H., 
M.O.H. 

PouLson, Frederick Thomas, 

THORNEYCROFT, LIEUT.-COL. 

UNDERHILL, A. 8., M.B., B.A. M.B.C.S., 
D.P.H, 








Associates :— 


BEECH, James. 

COLLYER, J. 

Hopacss, Albert. 

HORNER, Benjamin Roper. 
HuGuHeEs, Walter. 

INSKIP, Frederick Thomas. 
Lowry, James. 

MADIN, William B. 

Moss, Samuel. 

THORNTON, Richard, 


SUFFOLK. 
Members :— 


Morris, Pryce Jones Langford, M.R.C.8., 
L.B.C.P., M:0.H. 


SURREY. 
Hellows :— 


ALBANY, H.R.H. THE DUCHESS OF. | 

JONES, LiEuT-Cout. A. S., U.C., Assoc. 
[ M.INST.C.E. 

PARKES, Charles Henry. 

RUSSELL, Hon. F. A. Rollo, F.R.MET.SOCc. 


Members :— 


BARRETT, E. J., ASSOC.M.INST.C.E. 

BRAGA, Joéo Francisco, L.S.A., F.C.8., 
¥.L.S., F.G.8., D.P.H. 

CHART, Robert Masters, 

GREATOREX, Albert D. 

HARDING, J. R., M.INST.C.E. 

Hogson, John Morrison, M.D., D.P.H. 

HOLBERTON, Hy. Nelson, 1L.B.C.P.,M.B.C.S., 
D.P.H. 

LAKE, W. Wellington, M.R.C.S., D.P.H. 

MALtsy, Frede. Thos.,° ASSOC.M.INST.C.E. 

MATHEWS, G. Somers, ASSOC.M.INSI.C.E. 

McInNTosH, James. 

NuNN, F, C., ASSOC.M.INST.C.E. 

PEAKE, Francis. 

RUSSELL, Hon. LApy Agatha. 

SELBY, Prideaux. 

TAYLOR, Michael Henry, L.R.C.P., L.B.C.8., 
D.P.H. 

TOWNSEND, John Walter, 


Associates :— 


BARRALET, Thomas Chapman. 
CoL#, A. C. 

CoLLins, Henry Beale, M.O.H. 
Dance, Edwin Hubert. 
ELLIs, Stanley. 

GoopwyYNN, Arthur Ayde. 
Hooper, Thomas Rowland, 
HORNCASTLE, Henry. 
INGRAM, William Jones. 
Kean, J. 
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LIGHTFOOT, Thomas. 
MaAyYNE, John William. 
Norris, Joseph. 

PEARCE, Frederick James. 
STEVENSON, John. 

WELLS, William James. 
WriGuHT, John, Junr, 


SUSSEX. 
Fellows :— 


BELL, MAgor C. W., J.P., D.L. 

EWwARtT, Joseph, M.D., F.R.C.P., J.P. 
KELLY, Charles, M.D., F.R.C.P. 
NEWSHOLME, Arthur, M.D., D.P.H., M.O.H. 
StRoNG, Henry John, M.D. 


Members :— 


ASPINALL, Miles. 

BEARD, E. T. 

Brown, Edwin. 

Gipps, Arthur Gordon. 

HEAD, Henry. 

HEAD, Mrs. H. 

Lock woop, Philip Causton, M.INST.C.E. 
Scorr, Hugh Hamilton, ASSOC.M.INST.C.E. 
WILLIAMS, William Iltyd. 


Associates :— 


BLACKMAN, Henry. 
BostTEL, G. Stanford. 
Brown, W. EH. 
BUCKERIDGE, Walter. 
ButuEr, Charles E. 
GARDNER, C. T. 

GRANT, Ernest Henry. 
GRANT, Walter. 

GRIVELL, Elias James. 
Horwock, Charles William. 
LInTOTT, John. 

NorrisH, John Thomas. 
OLLETT, John Henry. 
PATCHING, Walter C. 
PATCHING, William George. 
SALTER, Thomas. 
ScHLUND, William Theodore 
SMITH, Sydney. 
SQUIRRELL, Henry T. 
Vest, Theodore. 

WINTER, Edward. 


WALES. 
Hellows :— 


Dyx#, T. J., FRCS, 

REDWoopD, T. Hall, M.D. 

WALFORD, Edward, M.D., D.P.H.CAMB., 
M.R.C.S., M.O.H, 


LOCAL DISTRIBUTION 


OF MEMBERS. 


Members :— 


BAuGH, Alfred C. 

BENNETT, Hugh, M.B.C.8. 

DAYE, John. 

HARPUR, William. M.INST.C.E. 

HARVEY, Thomas Fletcher, Assoc.m. 

Hunt, John W. ' | INST.C.E. 

PEEL, Edmund. 

RoBeERtTs, Richard Lawton, M.D., D.P.H. 
CAMB., M.B.C.S., L.S..A. 

STANSFIELD-BRUN. J., F.R.I.B.A. 

STEEL, William D., M.D., M.O.H., D.P.H. 

SwAINSoN, John Henry, M.s.A., ASSOC.M. 
INST.C.E. 

THOMAS, John, ASSOC.M.INST.C.E. 

THOMAS, W. E. C., ASSOC.M.INST.C.E. 

WILLIAMS, Owen, 

WILLIAMS, William, M.A., M.D., D.P.H. 
OXON., M.R.C.S., L.9.A. 


Associates :— 


ALLEN, William Henry. 
BrsHop, William F, 
JAWSEY, Thomas. 

Davin, Philip. 

DAVIES, Dan. 

DAVIES, Edward Plummer. 
EvANs, John Isaac. 
HARRISON, Edward Stanhope. 
JENKINS, David. 

JOHNS, David James. 
JONES, William. 

KNOWLES, James Edward. 
MBAZEY, Thomas. 
MorGAN, William. 
Preston, Alfred Pearce. 
PROGER, John L. 

ROGERS, Richard. 
ROWLAND, Samuel. 


WARWICK. 
Fellows :— 


Hix1, Alfred, M.D., M.B.C.S., L.8.A. 

H111, Prof. A. Bostock, M.D.,D.P.H.,M.0.H. 
PRITCHARD, E., M.INST.C.E., F.G.S. 
WILSON, George, M.A., M.D., F.B.S.E. 


Members :— 


BassEert, G,‘T. 

BEARD, George. 

CAMPBELL, Adam Horsburgh, ASsoc.M. 
CHATTOCK, Miss Frances C. _[INST.C.E. 
HARROLD, Miss C. 

KYLE, Thomas W., M.D., D.P.H., M.O.H. 
Lowe8, Mrs. Thomas. 

NELSON, George H. 

NicHo is, H. Bertram, ASSOC.M.INST.C.E. 
SmitTH, R. W. 
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Associates :— 


ATKINS, Benjamin. 
Brook, John. 

FRANCE, T. W. Chapman. 
GoDSALL, Henry John. 
Iianson, J. H. 

Loupon, John Baird. 
PITCHFORTH, Samuel, 
Woopcock, Henry. 


WESTMORELAND. 
Member :— 
CURWEN, John F., F.R.1.B.A. 


WILTSHIRE, 
Members :— 


BEDDOE, John, B.A.. MD., F.R.S. 
' LAW-GREEN, Charles, ASSOC.M.INST.C.E. 


WORCESTER. 
Members :— 
Day, Ernest, F.R.1.B.A. 


FosBRoKE, G. H., M.R.C.S., D.P.H., M.O.H. 


GoDFREY, Robert, ASSOC M.INST.C.E. 
Hoveuton, John. 


PAGE, Herbert Markant, M.D., D.P.H. 
[CAMB., M.R.C.8. 


Associates :-- 


ASHFIELD, Ralph. 
CottLE, Arthur Thomas. 
CowvDERoy, John Tatem. 
MATTHEWS, Henry. 
Pacy, William. 

WHiItTks, William L. 


YORKSHIRE. 
Fellows :— 


BuRGESS, Peter, M.A., M.B. 

HimMks, Thos. Whiteside, A.B.,M.B., L.B.C.S. 

NortH, Samuel W., M.R.C.S., F.G.S., M.0.H. 

POWELL, Sir Francis Sharp, BART.M.P. 

RICHARDSON, J., M.INST.C.E. 

WHITELEGGE, Benjamin Arthur, M.D., 
B.SC., D.P.H.CAMB. 


Members :— 


CAMPBELL, Charles. 

CREER, Alfred, ASSOC.M.INST.C.E. 
CuFF, Robert, M.B., M.R.C.S., M.0.H. 
FARRINGTON, William. 

HANSON, John. 

KENDELL, Daniel Burton, M.B.CANTAB. 
. Kipp, Thomas, ASSOC.M.INST.C.E. 
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Krirpy, Oscar John. 

KIRWAN, Surg. Lt.-Col. A., D.P.H., F.R.C.S. 

MAssig, Frank, ASSOC.M.INST.C.E., F.S.1., 
F.R.MET.SOC. 

Ross, Percival, ASSOC.M.INST.C.E. 

Scorr, Thomas Keat. 

SHONKSMITH, John Henry. 

SykES, Matthew Carrington, L.R.C.P., 
M.R.C.S., D.P.H. 

TEALE;)T, Pridgin, M.A., M.B., F.B.C:8., 
F.R.S. 

THOMPSON, John Henry, M.0.H. 

TROW, Samuel. 

WETWAN, William Albert, M.R.C.S., L.8.A. 

WITHERS, J. B., Mitchell, F.R.1.B.A. 

WirTts, J. W., M.S.E. 


Associates :— 


ACKERNLEY, Joseph. 
ANDERSON, George Hart. 
ARMITAGE, Frederick Lincoln. 
ARMITAGE, Thomas Albert. 
BAINTON, John. 

BAMLETT, Adam Carlisle. 
BEDFORD, Edward. 
Bouton, Joseph. 
BRIERLEY, Samuel. 
Brown, John. 

Brown, R. Railston. 

Cass, Robert William. 
CHAMBERS, Frederick. 
CLARKSON, Joseph. 
CRANE, William Henry. 
DARLEY, George. 
DENHAM, Hodgson, 
Dopeson, William. 
DRAKE, W. Medley. 

DYER, Samuel. 

Dyson, John Henry. 
EVINGTON, Charles William. 
Fincu, William. 

GIBSON, John. 

GOODALL, Norman. . 
GREEN, Edward Albert. 
HAuu, Thomas John. 
HAMMOND, William Henry. 
HARRISON, William Henry. 
HARRISON, William L. 
HEBDEN, Joseph Henry. 
JACKSON, William. 
JOHNSON, Joseph Edward. 
LINDLEY, Joseph. 

LiTTL4, William. 

MARTIN, Robert. 
MERRILL, John. 

Moopy, Henry Fred. 
PALLISER, Christopher. 
PuppLE, Walter Louis. 
RODWELL, Ascough. 
RorTHERA, Frederick. 
ROWLAND, Arthur. 
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SLATER, Herbert. 
SMITH, Joseph Charles. 
SMITHIES, Arthur. 
SPENCER, Julius. 
STANLEY, A. W. 
SUTCLIFFE, Alfred. 
SutriE, Alfred. 
Swire#, Henry. 
TRAVIS, David. 
WELLS, G. F. 
WHITHAM, Joseph. 
WILKINSON, William 
WiLks, Henry. 


RESIDING ABROAD. 


Honorary Fellows :— 


VON GRUBER, Prof. Franz Ritter. 
Fopor, Dr. 

PuTzeEys, Dr. Felix. 

GREENE, Dr. H. R. Pasha. 
BECHMANN, M. 

BROUARDEL, Dr. Paul. 

Cornu, Dr: V. 

PastTEuR, Prof. Louis. 

DE Pr&TRA SANTA, Dr, Prosper. 
VALLIN, Dr. Emile. 

MARIE Davy, Dr. H. 
HOBRECHT, Dr. 

VON HoFMANN, Prof. A. W. 
Kocg, Dr. 

PETTENKOFER, Dr. 

VircHow, Dr. Rudolph. 

DE MEYER, Dr. van Overbeek. 
BETOCCHI, Com’ Alessandro, Prof. 
Farr, Dr... 

Suzor, Comte de. 

GUILLAUME, Dr. 

ZoERoS, A. Pasha, 

BILLINGS, Dr. John S. 
WatvcorTt, Dr. Henry P. 


Fellows :— 


Doyviz, Patrick, 68., F.G5., FRA. 
F.R.A.S., M.R.I.A. 

HEHIR, Patrick, M.D., F.R.C.S., D.P.H. 

WARING, CoL., G. E., Jun., M INST.C.E. 
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Members :— 


ANDREWS, G. R. 

ATKINS, Alf., ASSOC.M.INST.C.E., F.R.1.B.A. 

BATEMAN, James. 

BILLINGHAM, J. A. L. 

BurTON, W. Kinninmond,AS8Ssoc.M.INS.C.E. 

CHEWETT, Jas. Henry, C.K. 

CooPER, Francis A., ASSOC.M.INST.C.B. 

EL.ioT, Surg.-Lieut. R. H.,M.B.,B.8.LOND., 
F.R.C.S ENG., D.P.H.CANTAB., L.R.C.P. 

[ LOND. 

Evers, Surg. Lieut.-Col. B., M.D., C.M., 
D.P.H.CAMB. 

FRANK, Philip, M.D. 

GoING, Joseph A., M.R.C.S., B.A., M.O.H. 

Ivor-Moorg, T. 

Lowek, Louis J. McKenzie, M.INST.C.E. 

MELISSENOS, G. C. A. Melisurgo, Assoc, 

MITCHELL, Robert. | M.INST.C.E. 

Morais, Griffith John, R.B. 

SIMPSON, Wm. John, M.D., D.P.H.CAMB. 

SIORDET, James Lewis, M.B., F.R.C.P. 

STANBURY, W.H. . 

SWINNERTON, Robert 
ASSOC.M.INST.C.E. 

TAYLOR, Wm. Frederick, M.D., M.R.C.S., 
L.S,Anp.P.H. 

WILLIAMS, Roscoe A., M.D. 


Allen William, 


Associates :— 


ATYRIDGE, Henry L. 

Has, Alexander. 

HALLIGAN, William. 

HEARNE, William. 

SINCLAIR, Prof. William A., M.D., A.M. 


ADDRESS NOT KNOWN. 


Fellow :— 
Evuts, W. Horton, F.R.MET.S, 


Member :— 
Box, M. .H. 


Associates :— 


GRIBBLFE, Miss Sarah C, 
LENNOX-CLARKE, A. 
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THE SANITARY INSTITUTE. 


ILLUSTRATED LIST OF EXHIBITS TO WHICH MEDALS AND CERTIFICATES 
HAVE BEEN AWARDED AT THE EXHIBITIONS HELD IN CONNECTION — 
WITH THE ANNUAL CONGRESS. 





JUDGES OF THE EXHIBITIONS. 





ERNEST TURNER, F.R.1.B.A., Chaurman. 

R. W. PEREGRINE BIRCH, M.INST.C.E. 
PROF. A. WYNTER BLYTH, M.R.C.S., L.S.A. 
PROF. W. H. CORFIELD, M.A., M.D. 
THOMAS W. CUTLER, F.R.I.B.A. 

ROGERS FIELD, M.INST.C.E. 

BALDWIN LATHAM, M.INST.C.E. 

HENRY LAW, M.INST.C.E. 

ARTHUR NEWSHOLME, M.D., D.P.H. 
LOUIS PARKES, M.D., D.P.H. 
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This Illustrated List has been published by the Institute in the 
belief that it will be a useful guide to Professional Men and to the 
Public in the selection of Appliances and Articles included in the 
extensive scope of these Sanitary and Domestic Exhibitions. 


Most of the new improvements and recent developments in 
Sanitary matters have been brought forward at the Exhibitions 
which have been held nearly every year since 1877. The present 
List refers only to the Awards made since the Incorporation of the 
Institute in 1888, but a classified List (not illustrated) of the whole 
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of the objects to which Awards have been given previously to 1888 
can be obtained from the Secretary. 


The Institute has, by inaugurating a carefully devised system of 
judging, endeavoured to avoid the unreliability which so often 
attaches to Awards given at Public Exhibitions. 


In the first place, uniformity in the principle upon which the 
Awards have been based is ensured, as far as possible, by giving 
stability to the Court of Judges—that is to say, that while gradual 
changes are made in the personnel of the judges, the larger number 
remain in office for several years. This method, of course, also 
gradually forms a very experienced body of judges. 


In the next place the Institute has always been careful that the 
Board of Judges shall be composed of men of different professions 
—Engineers and Architects, as well as Medical Officers of Health 
and Chemists. 


Lastly, the judges have laid it down as a guiding principle that 
the Awards are to be made primarily in the interests of the Public, 
and that the great point to be aimed at is to afford a trustworthy 
Guide to the Public as to what is good and reliable amongst the 
Sanitary Appliances and other Exhibits which have come before the 
judges. In order to effect this object no Award is, as a rule, given 
to any Exhibit unless some of the judges know by their own 
experience that it is of value, or unless it has been subjected to 
special practical tests carried out at the time of the Exhibition or 
subsequently. | 
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CONTENTS AND CLASSIFICATION OF THE 
EXHIBITIONS. 


-- ee 0 i 0a 


DIVISION A.—SCIENCE IN RELATION TO HYGIENE. 


SECTION PAGE 
1—ANTHROPOLOGY she ie a ie a ie oe che — 
2—BACTERIOLOGY ... seh Se te ons She ae a8 oe a 
3—CHEMISTRY se a re G0 ae eee see 25 ska = 
4—DEMOGRAPHY ... suk Br a es ds as an He — 
5—GEOLOGY.. ‘isk aie sine as ms or ses — 
6—MEDICINE rere tinay ae wee a bi a ee es 7 
7—METEOROLOGY ... 
8—MICROSCOPY see se ae wa ie “ee dai a 
9—PHYSICS ... oe a “a ahs a 2 oe si ode 1: 
10—PHYSIOLOGY 
DIVISION B.— HYGIENE’ OF SPECIAL ‘CLASSES, 
TRADES AND PROFESSIONS. 


tS @ 


SECTION 

1—SCHOOLS ... nae ae Sa ar ss aaa 
2—VARIOUS TRADES AND MANUFACTURES” isi ie i BS 13 
3—HOSPITALS dss sie se se -e ae si ha ist 14 
4—PRISONS ... see es Sex ss - et wee site am 
5—BARRACKS AND CAMPS ste ase tee Aa ee ai ee 15 
6—SHIPS ee sae ion ok ies ies was ae — 


7—WORKHOUSES AN .D ASY LUMS aot ss es he bse es = 
8—ARTIZANS’ DWELLINGS ae ae Ha EG as Ss sia — 
9—MUNICIPALITIES Sis 2: zh noe ae si — 
10—BURIAL OF THE DEAD, CREMATION, AND OTHER MEANS OF 


DISPOSAL  .. ee as so Bes oes tee ies -— 
11—PREVENTION OF ACCIDENTS. ais <A oe ah ist ws 16 
12—PREVENTION OF FIRES as a se ao ae a3 Sat 18 
DIVISION C.—CONSTRUCTION AND SANITARY 


APPARATUS. 
CLASS I.—Buiiding Materials, Construction and Machinery. 


SECTION 


1—MATERIALS AND CONSTRUCTION ... ae a? ine Ses ae 19 
2—DAMP-PROOF COURSES se ie et on a5 dom ee 
3—PAINTS AND OTHER PROTECTIV ES sis ae es Ps dius 25 
4—WALL PAPERS AND COVERINGS ... Sas ee — ue sig 26 
5 —FLOORING ews ve ie, sie ae am oe ue 26 
6—DECORATIVE MATERIALS nas asi ‘ sia aes ss 26- 
7—MACHINERY AND MECHANICAL APPLIANCES. oad sv ss 29 


8—LAUNDRY APPLIANCES ics as katt ie ae a ce 3l 
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DIVISION C.—Continued. 
CLASS II.—Water Supply and Sewerage. 


SECTION TAGE 
1—APPARATUS FOR WATER SUPPLY ‘Se = we aes ue 32 
2—FILTERING AND SOFTENING WATER ... ss a igs a — 
3—WATER WASTE PREVENTERS whi tae oe et esis ne oT 
4—FLUSHING AND WATERING sss oe wag be sare aoe 41 
5—SINKS ae ee at ive aie ve vo a 46 
6—BATHS AND LAVATORIES on sets “ise ve oa sie wad 50 
7—WATER CLOSETS a ssi diss aah we be se D. 62 
8—URINALS ... Sia wis se 8 sie sa od i ik 71 
9—SEWERS, DRAIN PIPES, AND ACCESSORIES ... sp a = (os 

10—TRAPS AND GULLEYS... soe a eas an ms J ah. E9 

11—DRY CLOSETS _... ‘is rig Take et aS oe pad ane 93 

12—SEWAGE TREATMENT.. se she iss ae ve SS —~ 

13—MISCELLANEOUS SANITARY GOODS Sci se Re oe “ee 95 


CLASS IIT.—Heating, Lighting and Ventilating. 


SECTION 
1—HEATING APPARATUS.. ae sie vee nets aa at son’ ee 
2—COOKING APPARATUS.. ie e. site a ie wise, ee 
_ 8—SMOKE- PREVENTING APPLIANCES. an ets so cee ee. 
4—LIGHTING, INCLUDING ELECTRIC LIGHTING _ er sia eee 
5—VENTILATING GAS BURNERS ‘ats a oo ag a — 
6—VENTILATORS _... bes ae oe dit Ses ac es aos bt hoe 


DIVISION D.—PERSONAL & DOMESTIC HYGIENE, 


SECTION 
1—CLOTHING cin an aes oe Sey on “i ao 
2—BEDS AND OTHER FURNITURE ee ee ae el fa) eee 
3—HOSPITAL AND SICK ROOM APPLIANCES ot ae ves s-» 246 
4—DOMESTIC APPLIANCES cok er i e re Wee sy oy MED 
5—SCHOOL FITTINGS ca ous en ae es a oe ... 15d 
6—GYMNASTIC APPARATUS _... oat te dine ae: sis cn TAP 
7—FOODS ssid Bs oe = = eis see aoe 23 a OS 
8— DOMESTIC PILTERS aa | Reg fits Fes wv “Be sad ox ORGS 
9—MINERAL WATERS __... : i os Se ahi nice = hOe, 

10—SOAPS AND OTHER DETERGENTS oe divs ee es se, HO 
11—ANTISEPTICS AND DISINFECTANTS see sig is, sis ee (° 


12—DISINFECTING APPARATUS me tee die ee ois ota ke 


ILLUSTRATED LIST OF EXHIBITS 


TO WHICH MEDALS AND CERTIFICATES HAVE BEEN 
AWARDED AT THE EXHIBITIONS 


HELD IN CONNECTION WITH THE 


ANNUAL CONGRESSES. 


In the following pages all the Exhibits for which Awards were given at 
the Exhibitions at Worcester, Brighton, and Portsmouth are mentioned, 
but in many cases it is obviously unnecessary, for practical purposes, to 
insert an Illustration, and in these cases the description or name only 
of Exhibits are given. 


DIVISION A—SCIENCH IN RELATION TO 
HYGIENE. 


DIVISION A.—Section 6. Medicine (Preventive). 


Sanitary Publications. 
Medal, 1890. 
To W. H. Attzn & Co., 13, Waterloo Place, S.W. 


DIVISION A.—Section 7. Meteorology. 





American Forecast Barometer. 
Certificate of Merit, 1892. 
To JosrpH Davis & Co. 


Description.—The Instrument is made in oak or walnut frame and has 
a large column of mercury, having on each side an index and pointer; the 
index next the tube registers the height of the mercury. The long hand 
or pointer moving with it enables a reading to be taken without the use of 
a vernier. It also “forecasts” the approaching weather. On the right 
side of the dial predicting for summer, and on the left for winter. The 
larger letters in each division indicating the most probable weather. The 
dial has an aluminium surface. <A floating compass is fixed in the base of 
the Instrument. 


Size.—41 in X 12 in. 
PRICE.—£4 4s. 
Manufactured by Joserx Davis & Co., 6, Kennington Park Road, S.E. 
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DIVISION A.—Section 8, Microscopy. 


- Microscopic Apparatus. 


Medal, 1890. 


To J. Swirt & Son. 





























Description. — Professor Schafer’s Hot-water Circulation Stage can 
be readily adapted with a Regulator for maintaining even temperature for 
any length of time. This Stage is made so that the Abbe Condenser can 
be used in conjunction with it. 


PRICE.—£3. 


Manufactured by JAMES Swirt & Son, Tottenham Court Road, W. 


Pe 
DIVISION A.—Section 8. (Continued.) 


Improved Continental Microscope. 


Medal, 1892. 
io KR. & J. Beck. 





I 
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Descriprron.—The Improved Continental Microscope Stand, with rack 
and pinion, coarse adjustment, fine adjustment by screw; double mirror 
on sliding bar; complete substage with focussing and swinging adjust- 
ments; Abbé condenser and iris diaphragm ; two eye-pieces; two object 
glasses 2 in. and 4in. In strong case, handle, and lock. 


PrRIcE.—£8 15s. 


Manufactured by R. & J. Buck, 68, Cornhill, E.C. 
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DIVISION A.—Section 8. ( Continued.) 


Microscope Lamp. 


Medal, 1892. 
To J. Swirt & Son. 
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Duscriprion.—Designed for direct illumination without the use of 
the mirror, the flat container enabling it to go very low down, which 
moves in an are equal to 90 in., so that either the flat side or the edge of 
the flame may be used. Revolving metal chimney, which takes the ordinary 
3in. X 1 in. glass slip bull’s-eye condenser, can be supplied at an extra 
cost of 12s. 


Prick.—£2 10s. The same lamp, with ordinary glass chimney and shade, £1 Js. 
Polished Pine Case, 4s. extra. 


Manufactured by James Swirt & Son, Tottenham Court Road, W. 
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DIVISION A.—Section 8. (Continued.) 


Groves’ Modification of Williams’ Microtome. 


Certificate of Merit, 1892. 


To J. Swirt & Son. 













































































































































































































































































































































































































































































































































































Prices.—Groves’ modification of Williams’ Microtome, for use with ether spray, 
£3 3s. A vulcanite chamber can be supplied for freezing with ice and salt at an 
additional cost of £1. 


Manufactured by Jamus Swirr & Son, Tottenham Court Road, W. 
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DIVISION A.—Section 9. Physics. 


ee ee ee 


Knight’s Demonstration Model Shewing Soil Pipes and Traps. , 
Certificate of Merit, 1892. 


To PortsmourH Warer Firrines Co. 


G 

















A—Valve Closet. B-—Siphon Flushing Cistern. C—Wash-down Closet. D—Venti- 
lating Shaft. H—Branch for W.C. F—Soil Pipe. G—Branch for W.C. H—Bend 
or Foot of 8.P.. I—Drain. J—Air Shaft. K—lIntercepting Trap. L—Drain to 
Sewer. N—Reservoir. O—Base Box. P—Brass Support. 

Description.—The model is made in glass, and designed for the purpose 
of demonstrating the behaviour of water in drain pipes and traps under 
various conditions of ventilation and non-ventilation, and illustrates the 
unsealing’ of Traps by compression and Siphonic action. The model is 
supplied in a case, which forms a convenient base for setting up the model. 


Price.—£3 3s. 


Made by W. H. Kyienur, “ Dulee Domum,” Gisburn Road, Hornsey. 
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DIVISION B.—HYGIBENE OF SPECIAL CLASSES, 
TRADES AND PROFESSIONS. 


DIVISION B.—Section 2. Various Trades and Manufactures. 





Exhibit of Models of Railway Rolling Stock and Appliances. 
Medal, 1890. 


To Lonpon, Briguton, anp SoutH Coast Raitway, London. 


Specimens of Photography. 
Certificate of Merit, 1890. 


To Burt Suarp, 79, West Street, Brighton. 


ey 
DIVISION B.—Section 3. Hospitals. 
Iron Temporary Hospital Hut. 


Certificate of Merit, 1892. 
To HumpHreys, Limirep, 


Vy z | Derscrretion.—The hospital is 

oa made of timber framing, covered 

ALi EE with galvanized corrugated iron, 
‘ and is lined inside with felt and 


| 
t 


match-board stained and _ var- 
l nished, and is built on the one- 


1 or J 


storeyed pavilion plan, having the 
administrative block in the mid- 
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WARD 
20:0x30°C 


dle and a ward on each side. The 
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KITCHEN 
12-0 x 120 
4 
MATRON 
12-0x12°0 


further end of each ward opens 
into a lobby, beyond which are 
placed the w.c. and bath room. 
The wards are warmed by an open 


12° a_4 
vA 
| 


«| stove. About half-way up the 


‘ 


" roof on each side and at a dis- 


tance of 15 ft. apart Dormer 
ventilators are inserted, which 
are provided with perforated zinc 
| plates and ‘hit and miss” shut- 


ters. Inlet tubes similar to those 


WaARD 
20:0 x30' 0 


sie 


of Tobin’s system are provided, 
| and gable ventilators are also 


Wu U 





fixed in such: a manner as to 

{ allow the whole of the opening to 

a as | be used as an air space. Venti- 

eae lation at the ridge is also pro- 

vided for. The laundry and 

a Bolave ome ( mortuary are cottages standing 
apart from the main building. 


PricEk.—Including Matron’s Room, Kitchen, and Offices, 4 beds, £223; 8 beds, 
£323; 12 beds, £342; 16 beds, £394; 20 beds, £444; 24 beds, £494. 


Manufactured by Humpureys, Limrren, Iron Building Works, Knights- 
bridge, Hyde Park, London, S.W. 
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DIVISION B.—Section 5. Barracks and Camps. 


Self-Adjusting Tent Pole. 
Certificate of Merit, 1892. 


To J. CHADWIOK. 
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Descriprion.—The upper part of the Pole is telescoped and bears upon 
a strong spring, so that the Pole yields by shortening when any excep- 
tional strain is put on the rope, and recovers itself when the strain ceases. 


Pricks.—From 15s. to £2 10s. 


Manufactured by J oun CHaDwick, 32, Victoria Street, Landport, 
Portsmouth. 
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DIVISION B.—Section 5., (Continued.) 


A Square Tent for Garden. 
Certificate of Merit, 1892. 
To C. Groom & Co. 


Sizp.—10 ft. x 10 i. 
Prick.--£9 10s. each. 
Manufactured by CHarLes Groom & Co., Broad Street, Portsmouth, 


DIVISION B.—Section 11. Prevention of Accidents. 


India-Rubber Pad for Carriage Steps. 


Certificate of Merit, 1889. 
To Henry WALL. 
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Descrrprion.—The Cover is moulded in one piece, and fits on the top of 
the Step and round the edge, with a lip or flange to secure it. The surface 
is moulded in the form of small cones, thus affording a secure tread. The 
Cover is easily adjusted, and may be removed at pleasure. - 

Sizes.—From 5 in. diameter. 

PRIcES.—From 5s. 6d. 


Manufactured by Tun BrrmMinenam Inpra-Ruppar Co., 124, New Street, 
Birmingham. 
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DIVISION B.—Section 11. (Continued. ) 


Arrangement for Releasing Horses from Vehicles in cases of 
Accident, 


Certificate of Merit, 1889. 


To McNavaent & Co. 
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DEscrIPTION.—The end of the Carriage-Pole is fitted with two flat Iron Plates, 
the upper one of which is a fixture, having two Studs upon it pointing downwards, 
to which the Pole-Chains or Straps are attached; the Under Plate is made to 
Revolve so that either horse can be set free, as by turning back this Revolving 
Plate the Pole-Chains or Straps drop off of their own accord. The Plate is 
kept in its place by means of a small Clamp which grips the Pole on either side of 
both the Upper and Lower Plates (Fig. A). The Roller Bolt has an invertible 
head, which, somewhat in the form of a Greek cross when open, can, by a touch of 
the hand, be inverted, allowing the trace to be instantly slipped off (Fig. B). 


PricESs.—For Double Harness, per set complete, including fixing, £3 3s.; for Dog 
‘Carts, per set complete, including fixing, £1 ls. 


Manufactured by McoNaveurt & Co., Worcester, & 10, Park Lane, Lond., W. 
b 
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DIVISION B.—Section 12, Prevention of Fires. 





Exhibit of Fire Extinguishing Appliances. 
Medal, 1890. 


To BRIGHTON VOLUNTEER FIRE BRIGADE. 





Hand Chemical Fire Extincteur. 
Certificate of Merit, 1890. 


To THe Hastam Frre EXTIncuisHEeR Co. 


Descriprion.—It is made in a Conical form to allow of a large base for 
it to stand upon; the Cover is an outside Shell which revolves round the 
top of the Nozzle, and Locks the same on the Fastenings. The India 
Rubber Joint Ring is so made that the pressure in the Extincteur forces 
it against the side of the Nozzle and makes its own joint. The Acid Bottle 
inside is broken by a Screw-Plunger, the latter being operated by a 
Handle on the outside; the Discharge-Pipe is carried from the bottom of 
the Extincteur. 


PricEs.—From 7s, 6d. to £2; recharges 2s. each. 


Manufactured by Tun Hastam Free Exrinorevr Co., Tonge Road, 
Bolton. 


Water Curtain for Public Places of Entertainment. 
Certificate of Merit, 1892, 


To PortsmourH Wartsr Firrrnes Co., Portsmouth. 
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DIVISION C.—CONSTRUCTION AND SANITARY 
APPARATUS. 


CLASS I1.—BUILDING MATERIALS, CONSTRUCTION AND 
MACHINERY. 


DIVISION C.—Cxiass I.—Section 1. Materials and Construction. 


**Grahtryx” Secure Fanlight Opener. 
Medal, 1889. 


| To J. Warp & Sons. 
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Drscriprion.—An Endless Cord passing over a Grooved Pulley, and 


worked by hand, causes the Screw to revolve, thereby opening the Fanlight 
to the required distance, and locking it at any Angle. 


SizEs.—Opening from 4 in. to 20 in. 
Priczes.—From 7s. 6d. 


Manufactured by Barry, Tuompson, & Co., Ventilating Engineers, 
London and Glasgow. 
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DIVISION C.—Crass IL—Section 1, (Continued.) 


Millar’s Reversible Windows. 


Certificate of Merit, 1889. 


To Miuar’s REVERSIBLE Wrinpow Co. 















































Durscriprion.—The outside of each Sash can be reversed into the room 
and cleaned from the inside, thus avoiding risk of accident. Being self- 
balanced, they can be opened for the purposes of ventilation, and they can 
be taken off the stiles altogether and replaced without taking off any of 
the beads or disturbing the woodwork about the frame. Existing windows 
can be adapted to this principle. 


Pricres.—<According to description of Sash, from 15s. per Window opening eztra 
over ordinary double hung sashes. 


In Parts.—Hinged Stiles, 6s. 3d. per Pair; Teak ditto, 8s. 44d.; or Brass Joints, 
3s. 9d. per Pair. 


Manufactured by THE REVERSIBLE Window OCo., 9, Hart Street, 
Bloomsbury. 
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DIVISION C.—Cuass I.—Section 1. (Continued.) 





Model of Window with removable Sashes to facilitate Cleaning. 
Certificate of Merit, 1892. 
To A. CARTER. 


Description.—The Window Frame and Sashes are made the same as 
ordinary ones, with the exception that one side of the window frame is 
fitted with a double pulley stile, the face of which is cut and hinged, so 
that it can be opened out and forms a recess for sashes to go in, enabling 
them thus to pass the beads on the opposite side of window frame. It can 
be applied to existing window frames. 


PricES,—1$ in., 103d.; 1Z#in., 11d.; 2in., 114d. per super foot; with Oak Sills, 
1d. per foot extra. 


Manufactured by ALFRED CaRrTER & Son. 
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DIVISION C.—Cuass I.—Section 1. (Continued.) 


Removable*Rain-Water Pipes, Heads, Clips, and Hangers. 
Certificate of Merit, 1889. 


To JAMES GREGSON. 
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Duscriprion.—These Pipes have Ears with Slotted Nail-holes, so that 
they can be lifted from the wall, and are made with long Sockets so that 


the Ears can be adjusted to the joints in the brickwork. The projecting 
Fars set the Pipe out from the wall so as to allow of painting the back 












































of the Pipes, and to prevent escaping water running down the wall. 
Sizes.— 3 x 24in., 34 x 241n.,4 X 3 in. 
PRICHS.—8s., 3s. 3d., 38. 9d. per yard. 


Manufactured by JAMES Gruason, Bath Street, Bolton. 


[ 23 | 


DIVISION C.—Crass I.—Section 1. (Continued.) 


Wire Wove Roofing. 
Certificates of Merit, 1889 and 1890. 


To New Wrre Wove Roortine Co. 


DrscrIprion.—It consists of a fine net-work of woven wire, coated with 
a translucent waterproof compound. It is of various tints, and although 
only one-third the weight of ordinary glass will bear more weight. 


S1zes.—In sheets 2 ft. and 4 ft. wide, and 5 ft. and 10 ft. in length. 
PRICES.—Ordinary quality, 54d. per square ft.; superfine, 63d. per square ft. 


Manufactured by Tot New Wir Wove Roortne Co., Limirep, 75a, Queen 
Victoria Street, E.C. 


Robinson’s Cement for Plastering. 
Certificate of Merit, 1889. 


To J. Ropinson & Co. 


Manufactured by J. Rozstnson & Co., Knothill, near Carlisle. 
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DIVISION C.—Cuass I.—Section 1. (Continued, 


Self-Locking Coal Plate. 
Medal, 1890. 


To Haywarp Broturrs & ECKSTEIN. 
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Descriprion.—It consists of a frame fixed in the pavement, into which 
the Plate is dropped and secured or locked by projecting bolts on each side, 
actuated by an arrangement of two small levers with a weight in the centre. 
The Coal Plate can be pushed ont with a stick, or a rod connected to the 
centre weight. 


———— 





= 


SizEs.— Outside diameter, 12 in. to 18 in. 
PrRIcE.—6s. to £1 5s. 


Manufactured by Haywarp Brotuers & Eckstein, 187, 189, 191, & 198, 
Union Street, Borough, London, 8.E. 





Terra Cotta Door and Window Jambs. 
Certificate of Merit, 1892. 


To S. 8S. Way, Portsmouth. 
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DIVISION C.—Ctrass I.—Section 8. Paints and other Protectives. 





Antioxide. 


Certificate of Merit, 1889. 
' To Prrmrs, BartscH & Co. 


Description.—For making into paint to be used for preventing Rust on 
Iron, Steel, and other Metals; as a paint for protecting Wood; and for 
preserving Placards exposed to the weather. 


PRICES.—7s. 6d. per Tin of 3 Gallon. 


Manufactured by Prrers, Barrosh & Co., Derby. 





Carbolineum Avenarius. 
Certificate of Merit, 1889. 
To Prermrs Bartscu & Co. 


Usn.—For preserving Wood and Ropes, and preventing dampness in 
Walls. 


SIZE AND PRICE.—4s. 3d. per 1 Gallon Tin. 


Imported by PurErs, Bartscu & Co., Derby. 





Aspinall’s Enamel and Lacquers. 
Certificate of Merit, 1890. 
To AsprInaLL, AsPINALL & Co. 


Dusoriprion.—Enamel made in various Colours for painting and pro- 
tecting Ironwork, Woodwork, &c., and for Decorative purposes. 


Pricrs.—2d., 5d., 1s. 3d., and 2s. 6d. per Tin; and £1 per Gallon. 


Manufactured by ASPINALI’S Enamen Co., Limited, New Cross, 8.E. 
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DIVISION C.—Cuass I.—Section 4. Wall Paper and Coverings. 


Excellence of Design and Colourin Wall Papers and Silk Hangings. 


Medal, 1890. 


To D’Oxty & Co, 





DIVISION C.—Cuiass I.—Section 5. Flooring. 


Solid Wood-Block Floor Paving. 
Certificate of Merit, 1889. 
To Hottoway Bros. 


Descriprtion.—This Paving is laidin Blocks, each Block having two of its 
sides splayed or tapered one way, and the two other sides the reverse way, 
so that they may be interlocked without the aid of ties or fastenings. 


Sizes oF Brocxs.—14 in. to 4 in. in thickness, and from 12 in. to 


18 in. square, superficial. 


PricEe.—l} in. thick, 6s. 6d. per yd. super. 


Manufactured by Hottoway Bros., Queen’s Road, Battersea. 





DIVISION C.—Cuiass I.—Section 6. Decorative Materials. 


Wood Moulding. 


Certificate ot Merit, 1890. 
To Brvzes & Co. 


Duscriprion.— Wood Mouldings wrought both in hard and soft woods. | 


Manufactured by Bevns & Co., Church Street, Brighton. 
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DIVISION C.—Cuass I.—Section 6. ( Continued.) 


Exhibit of Art Porcelain. 
Medal, 1889. 


To THE WorcrEsTtTER Royat PORCELAIN Co. 


Manufactured by THE WorczusTER Royat PoRcELAIN Co. 





Exhibit of Flooring and Wall Tiles. 
Medal, 1889. 


To WEBB’s WORCESTER TILERIES Co. 


Manufactured by W=EBB’s WORCESTER TinERIES Co., Worcester. 





Enamelled Iron Plates for Decorative Purposes. 
Certificate of Merit, 1889. 


To Hermann Herm, 405 Oxford Street, W. 





Decorative Tiles and Pottery. 
Certificate of Merit, 1890. 
To H. CresswEqu. 


Manufactured by Various Firs. 
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DIVISION C.—Cuass I.—Section 6. (Continued.) 


Exhibit of Decorative Pottery and Faience. 


Medal, 1890. 
To BuRMANTOFT’S WoRKS. 


Manufactured at BurmMantori’s Works, Lexps FrrecuayjCo., Limirep. 


Good Design and Colour in Uphoistery,Silks. 
Certificate of Merit, 1890. - 


To F. Oriver & Co. 





Artistic Pottery and Porcelain. 
Certificate of Merit, 1890. 


To J. Hatnus, 70, Church Road, Brighton. 


Fancy Wood Decorations, 


Certificate of Merit, 1890. 
To J. F. & G. Harris. 


Desorierion.—Adapted for Ceilings, Walls, Dados, &c. They can be 
fixed either straight or on a curve, being constructed for secret nailing. 


Sizp.— Made from 4 in. to any thickness and in various woods. 


Made by J. F. & G. Harris, 58 & 60, Wilson Street, Finsbury, H.C. 
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DIVISION C.— Crass I.—Section 7. Machinery and Mechanical 
Applianees, . 





Paton’s Filter Press, with Pneumatic Attachment. 


Medal, 1889. 


To Mantovez, Atiiorr & Co. 





Descriprion.—The Filter-Press is an apparatus designed to filter sewage 
sludge through cloth or other similar filtering medium, which is fixed on 
movable frames arranged in such a manner that a large amount of filtering 
surface is provided in a small compass. ‘The cloth being firmly supported, 
the liquid may be forced through under considerable pressure. The Press 
is intended to deal with the sludge as it comes from the settling tanks, and 


to discharge it in the form of dry cakes. 


Manufactured by Mantove, Attiorr & Co., Limited, Engineers, 
Nottingham. 
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DIVISION C.—Ciass I.—Section 7. (Continued.) 


Fryer’s ‘* Destructor” with Jones’s ** Cremator.” 


Medal, 1889. 
To Mantovn, Auuiorr & Co. 


Derscriprion.—The “ Destructor” consists of a series of Furnaces or 
Cells with Sloping Hearth, so constructed that the refuse is fed on to the 
back or upper portion of the furnace, direct from the carts in which it is 
collected, without any sorting or handling. 

The ‘“Cremator” is a Supplementary Furnace, through which all the 
gases produced in the burning of the refuse are made to pass on their 
way to the chimney, and the gases being thus raised to a very high 
temperature, are rendered innocuous and inoffensive before being allowed 
to escape through the chimney into the atmosphere. 


PricEe.—Varies from £400 to £1500 per Cell. 


Manufactured by Mantovs, Atiiorr & Co,, Limited, Engineers, 
Nottingham. 
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DIVISION C.—Cuass I.—Section 8. Laundry Appliances. 





Greenall’s Steam Washer. 


Medals, 1890 and 1892. 


To JoHN GREENALL 
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Dezscoriprion.—The Steam Washer is a combination of Boiler and 
Washing Machine, which boils and washes the clothes at one operation. 
The clothes, well soaked and soaped, are put into a cylinder which 
revolves in steam, generated from water in the bottom of the Washer, 
heated by gas or a coal or coke stove, and the cylinder is then turned 
slowly for ten minutes. The water by which the clothes are saturated 
is thus converted into steam, and the expansion (caused by this con- 
version of water into steam) loosens and carries off the particles of dirt. 


PRICES.—From £4 4s. to £12 12s. Domestic and Hand power. 


Manufactured by JoHN GREENALL, 120, Portland Street, Manchester. 
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DIVISION C.—Crass II—WATER SUPPLY AND SEWERAGE. 


DIVISION C.—Cuass I].—Section 1. Apparatus for Water Supply. 


Removable Valves for Hot and Cold Water Cocks. 


Certificates of Merit, 1889 and 1892. 


To H. Trort, 





Duscriprion.—These Valves consist of a Sliding or Swinging Valve in a 
chamber covered with a screwed Cap or Nozzle, the unscrewing of which 
facilitates the removal of the inner Valve, and the insertion of new 


Asbestos or Metal Discs, when necessary. 
DIZns.—_ ily 7 in, gins J in, 


PRICES.— 6/3 8/- 10/3 = 16/8 


Manufactured by H. Trorr, 75, 77, and 79, High Street, Battersea, S.W. 
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DIVISION C.—Crass IL—Section 1. (Continued.) 


Combined Bath Valve with Interlocking Gear for Waste. 
Certificate of Merit, 1892, 


To Trott VALVE AND ENGINEERING Co. 


Descriprion.—The Apparatus is operated by one handle turning round 
a front indexed dial-plate, and supplies hot, cold, and tepid water in any 
required proportions to the Bath through the same outlet, and also controls 
the waste valve which, by a simple interlocking arrangement, cannot be 
opened unless the inlet valves are closed. 


PricES.—Without waste, £5; Including waste, &c., £5 10s. and £6. 


Manufactured by Tun Trorr Parnunr Vatve anp Enernesrine Co., 
Lrp., Battersea, London, 8.W. 
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DIVISION C.—Crass II.—Section 1. (Continued.) 


Sir Wm. Thomson’s Water Tap. 
Certificates of Merit, 1890 and 1892. 


To Bosrer Bros. (1891). 


To PorrsmourH Warsr Firrines Co. (1892). 
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Drscriprion.—The metal valve A on reaching the seat B, also of metal, 
is not suddenly arrested, and compelled to seat itself haphazard, but con- 
tinues to turn upon its seat as the handle is turned, receiving meanwhile a 
gradually increasing pressure from the spring C, centrally applied through 
the medium of the rounded head of the stop D. The valve is thus rubbed 
upon its seat at every opening and closing. No packing is used to prevent 
upward leakage. All water which passes the screw when the tap is open 
enters the annular space E, and is drawn off into the bib through the 
eduction tube F, in which a’current is induced by the velocity of the water 
flowing through the bib. 
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Sizus.—3, oe 
PRICES.—88., 4s. 2d., 5s. 3d., 63., 83.9d., 18s., 26s. 44g, 


Manufactured by Pauatine Eneinenrine Co., 10, Blackstock Street, 
Liverpool. 
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DIVISION C.—Crass IL.—Section 1. (Continued } 


Self-Acting Air Valves. 


Certificate of Merit, 1889. 
To Guest & CHRIMES. 


Manufactured by Guest & Crrimes, Rotherham. 


Improved Chain Pump. 
Certificate of Merit, 1890. 


To W. CremEens ABELL & Co. 


Derscription.—Consists of an Endless Chain with Dises of iron fixed at 
the joints, which is drawn through the barrel of the Pump. 


S1zEs.—2 in, to 4 in. 
Prices.—Pump 12 ft., £4 to £8; for extra length 5s. to 10s. 6d. per Foot. 


Manufactured by W. Cunmens Asutt & Co., Worcester Wagon Works, 
Worcester. 


Baker’s Water Hydrant. 
Certificate of Merit, 1890. 


To Briauton WATER WorkKS CoMPANY. 
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DIVISION C.—Cuass II.—Section 1. (Continued. ) 


Armoured India Rubber Hose. 
Certificate of Merit, 1890. 


To MeRRYWEATHER & SONS, 
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Duscriprion.—A Hose of India Rubber with Canvas Plies bound on the 
outside with Wire of Spring-Steel or Brass, the coil being self-holding and 
preventing wear of the Rubber by abrasion, and enabling the Hose to 
stand great internal pressure. 


SIZES, 





Made in all sizes from 1 in. upwards. 
PRIcE.—2s. per foot, 1 in, internal diameter. 


Manufactured by Merrywnatuer & Sons, Limrrep, Greenwich Road, S.E., 
and 63, Long Acre, W.C., London. 





Enamelled Fireclay Cisterns. 


Medal, 1892. 
To Broan & Co. 


Duscriprion.—The Cisterns are enamelled and glazed on the inside 
surfaces of sides, and bottom, all sharp angles being avoided. 


' Sizms.—36 X 24x18; 42x 24x20; 42x 24 x 24, 
Pricks.— £3 10s. £4 5s. £5 


Manufactured by Broap & Co., South Wharf, Paddington. 
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DIVISION C,—Crass II.—Section 3. Water Waste Preventers.. 





Shanks’s * Reliable” Water-Waste Preventer. 
Certificates of Merit, 1889 and 1892. 


To J. Warp & Son, 1889. 
To PortsmouraH Warsr Firrines Co., 1892. 
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Descriprion.—Is made entirely without valves, on the Siphon principle. 
There is a Well or Dip, in which an Annular Disc works but does not 
fit closely, and through the centre of this Disc stands the Siphon-Pipe. 
The Disc being depressed by the Lever, forces the water into the Pipe and 
starts the Siphon. 


Painted, Glass Enamelled, Galvanized, Porcelain Enamld, 


PricES.—2 Galls., 19/6 24 - 24/6 26/6 
Se 2k) 26/- 27/- 29/- 
Ao; 2 30/- 32/- 33/- 


Manufactured by Suanxs & Co., Barrhead, N.B. 
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DIVISION C.—Cuass II.—Section 3. (Continued) 





“Tornado” Water-Waste Preventer. 
Certificate of Merit, 1889. 


To R. W. Tomiinson, Worcester. 


The Winser After-Flush Cistern. 


Certificate of Merit, 1889. 
To WinsterR & Co. 


Manufactured by WinsER & Co., 52, Buckingham Palace Road, 8.W. 


“Tower” Waste Preventer. 
Medal, 1890. 


To J. Tytor & Sons, Lim1rren. 






































































































































Duscription.—This is an Annular Siphon Cistern; by pressing the 
iron dome into the well in which it works, the water is driven into the 
pipe and starts the Siphon. 


Sizes.—1 Gallon (for Urinals), 2 Gallons, and 3 Gallons. 
PRIcES.—1 Gallon from 18s.; 2 Gallons from 19s.; 3 Gallons from £1 4s. 
Manufactured by J, Tyuor & Sons, Limrrep, 2, Newgate Street, E.C. 
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DIVISION C.—Crass II. Section 3.—( Continued. ) 


The Presto Seat Action Siphon Waste Preventing Cistern. 
Certificate of Merit, 1892. 
To Joun Knowtzs & Co. 












































Derscription.—The apparatus (which is adaptable to any kind of wash- 
down or washout closet) consists of four parts, viz., a Seat, a Rocking 
Board pivotted in two side brackets, the latter having each a vertical slot 
and around hole in it. The Seat is pivotted loosely in these slots, and 
midway on each side of the seat underneath is an indiarubber “ boss,” 
which rests on the rim of the closet pan and serves as a fulcrum on which 
the seat will rock. The front of the Seat being pressed down, the back 
part is raised, and here the Rocking Board is brought into action. This 
Rocking Board extends across the whole length of the back part of the 
seat, and is pivotted in the holes of the side brackets. It has at each end 
(right and left) a projecting arm which overlies and rests upon the cam 
piece attached to the seat pin. When the Seat is pressed upon in front 
these arms are lifted and the back part of the Rocking Board depressed. 
The chain, which moves the cistern lever being attached to the back part of 
the Rocking Board, is thereby pulled. The Seat has however a double 
action, for on being lifted up (for the purpose of using the closet as a 
urinal or for emptying slops, &c.) the metal cam pieces attached to the seat 
pins force up the projecting arms of the Rocking Board, and a pull on the 
chain is again secured. When the Seat is returned to its normally hori- 
zontal position a discharge of water again takes place. The cistern dis- 
charges are effected by a siphon set in action in the following manner :— 
Two valves attached to a lever are used, one valve (called the siphon valve) 
being inside the discharge arm of the siphon, the other valve (called the 
cistern valve) being in the cistern at the other end of the lever. The chain 
pull opens the cistern valve and closes the siphon valve, and the water runs 
through a duct at the bottom of the cistern into the siphon. When the 
chain is released the weight closes the cistern valve, raises the siphon valve, 
and the water contained in the duct starts the siphon, and the contents of 
the cistern are discharged. 


Prick.—£3 10s. 
Manufactured by Joan Knowrxs & Co., 38, King’s Road, St. Pancras, N.W. 
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DIVISION C.—Cuass II.—Section 8. (Continued. ) 


Silent Arrangement for Tower Waste Preventer. 


Certificate of Merit, 1892, 
To J. Tytor & Sons, Limirep, 


Descriprion.—A Valve, with weight and float, is attached to dome of 
Siphon. When the dome is pulled down to start the Siphon, the weight 
keeps the Valve closed; but when the water level falls in the Cistern, 
below the float, the Valve is opened, admitting air into the top of the 
Siphon, and preventing the gurgling noise formerly made when air and 
water entered together at the bottom of the Siphon. 


PricE.—6s. 6d, in addition to price of Cistern. 


Manufactured by J. Tytor & Sons, Lrp., 2, Newgate Street, London, E.C. ; 
and Belle Isle, York Road, N. 





Quick Filling Siphon Flush Cistern for Closets. 
Certificate of Merit, 1892. 
To G. JENNINGS. 


Manufactured by G. JunNinGs, Stangate, Lambeth. 


[ 41 ] 


DIVISION C.—Cuass II.—Section 4. Flushing and Watering. 


Improved Street Watering Van with Double Distributors and 
Valves. 


Certificates of Merit, 1889 and 1890. 


Balanced Water Cart. 
Certificate of Merit, 1892. 


To W. CuemMens ABELL & Co. 
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Descriprion.—Constructed with bodies of flanged steel plates, riveted 
to the iron frame of channel, and Tee Bars, fitted with Double Dis- 
tributors and Valves for watering the whole or any section of the road. 
Either of the Valves can be instantly stopped by the driver. 


Sizes.—300 Gallons, 350 Gallons, 400 Gallons, and 460 Gallons. 
Pricks.— £40, £41 10s., £43, £45, 


Manufactured by W. Cummuns Apett & Co., Worcester Wagon Works, 
Worcester. 
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DIVISION C.—Criass Il.—Section 4. (Continued. ) 


Excellence in Manufacture of Water Fittings. 


Medal, 1889. 


To Gurst & CHRIMES. 


Pressure-Reducing Valve. 
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Derscriprron.—By varying the size of the Piston underneath the Valve 
at the inlet side, the pressure in water mains beyond the Valve or in house 
service pipes be may reduced to any extent desired. Made with Cast 
Jron body and Gun Metal working parts. 


PricEs.—From £2 2s. to £7 each. 


Manufactured by Guust & Curimes, Rotherham. 
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DIVISION C.—Cuass II.—Section 4. (Continued.) 


Flush Indicator. 
Certificate of Merit, 1892. 


To Water CARRIAGE ENGINEERING Co. 
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Duscription.—This instrument is constructed so as to record, by the 
action of a floating ball, exactly the number of flushes given from a 
flush Tank. It enables a meter to be dispensed with, as the number of 
flushes recorded, multiplied by the capacity of the cistern in gallons, give 
the consumption of water. 


Sizp.— (Illustration) Half Full Size. 
Prick.—No. 7, 12s. 6d. 


Manufactured by Toe Water Carriage Eneryznrine Co., Limrren, 
Sheffield. 
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DIVISION C.—Ciass I].—Section 4. (UContinued.) 


Automatic Flushing Siphon with Tipping Bucket at Outlet. 
Certificate of Merit, 1892. 


To WatTER CARRIAGE ENGINEERING Co. 





























































































































































































































Derscrietion.— When the feed water has risen in the tank as high as the 
bend of the siphon, it runs down the long leg into the tipping bucket, which 
is placed in the chamber underneath. When it has risen in this tipping 
_ bucket to the bottom of the long leg it traps the siphon. In the act of 
trapping it slightly compresses the air in the pipe, and as a consequence 
the feed ceases to run down the long leg until the water in the tank has risen 
sufficiently high to form a head with a pressure sufficient to overcome the 
air pressure in the siphon. This siight head, forces more water down into 
the tipping bucket, which compresses the air in the siphon still more, and 
consequently requires a greater head to force more water down. When 
the tank is filled to the required level the tipping bucket 1s also filled to its 
tipping point, and it then cants over and discharges its contents, untrap- 
ping the siphon and releasing the compressed air contained in it, the head 
of water in the tank instantly charging the siphon. 


SizEs.—15 Gallons to 200 Gallons. 
Pricges.—From £2 10s. to £13. 


Manufactured by Tun Water Carriage Enernenrine Co., Limirep, 
Shefheld. 


DIVISION C.—Cuass Il.—Section 4. ( Continued.) 





Palmer’s Automatic Flushing Siphon. 


Certificate of Merit, 1892. 
To BE. R. PaLtMer. 
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SizEs.—2 ft. to 36 ft. diameter. 
Prices.—From £2 upwards according to size. 
In Parts.—Three parts. 


Manufactured by E. R, Patmur, Hygiene Works, Beckenham. 


The Climax Automatic Flushing Siphon. 
Certificate of Merit, 1892. 


To S. Grossmiru, Daniel Street, Portsea. 
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DIVISION C.—Cuass IIl.—Section 5, Sinks, 


Yorkshire Salt-Glazed Sink. 


Certificate of Merit, 1889. 


To JoserH CiLirF & Sons. 





Duscrivtion.—Made in Salt-Glazed Stoneware in various shapes and 
SIZes. 


Sizp, —24 in. x 18 in.; 6 in. outside. 
PRICE.— 6s. 


Manufactured by Joseru Cuirr & Sons, Wortley, Leeds. 
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DIVISION C.—Crass II.—Section 5, (Continued) 





“Cecil” Slop Sink. 


Medals, 1889 and 1890. 


To JosepH CruiFF & Sons. 
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Derscription.—The chief feature in this Sink is 


is made in the material and is part of the Sink itself. The Sink is fixed 


with a lead trap above the level of the floor. 


No. 


Sizes.—18 in. x 18 in. and 22in. x 22 in. outside. 


No. 


Pricrs.—£1 17s. 6d. and £3 10s. 


In Parts.—Galvanized Iron Frame and Legs, including Iron Straps and Tie 


Rods, 15s.; Pitch-pine Top, 15s.; Brass Outlet and Union, lls. extra per set. 


Manufactured by Josepu Curr & Sons, Wortley, Leeds. 
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DIVISION C,—Cuass IL.—Section 5. (Continued.) 





Enamelled Fire Clay Hospital Sink. 
Certificate of Merit, 1889. 


White Enamelled Fire Clay Sink. 
Certificate of Merit, 1890. 


To JOSEPH Crirr & Sons. 
Descriprion.—Made in “ Imperial” War 
Sizes.—20 in. X 16 in.; 13 in. outside. 
PRICE.—£1 5s. 
Kitchen, Housemaid, Butler’s, and other forms are made in same ware. 


Manufactured by Josrpu Crurer & Sons, Wortley, Leeds. 


White Enamelled Fireclay Sinks. 
Certificate of Merit, 1892. 
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SIZES AND PRICES. —20 x 15 x 64in. to 48 x 24 x Bin. outside, 10s. to £2 10s.; 
eer oa . to oe outside, 14s. to 3, White ehanel, one 
128., 2 ft. 4 in “Tbs, ne glaz ne " Bik dan ae 


Manufactured by Broap & Co., South Wharf, Paddington. 
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DIVISION C.—Cuiass II.—Section 5. (Continued.) 


Indurated Wood Fibre Sinks. 
Certificate of Merit, 1892. 


To Mibnn, Sons & Maoritz. 
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Moulded in one piece and made without joint or seam. 
The pores of the Fibre are filled with a hardened or indurating material 





DerscRIPrion, 





and subjected to a high degree of heat. The inner surface is lined with 
eburite enamel. The material for Sinks is made about half-inch thick and 
is very light ; made also in Closet Seats, Wash Tubs, and Baths. 


SIXE. 





Outside 19 x 26 x 7 inches deep. 
PrICE.—£2. 


Manufactured by Mtunu, Sons & Macrin, 60, Holborn Viaduct, E.C.; and 
Jamus Minny & Son, Milton House Works, Edinburgh. 
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DIVISION C—Cuass I1.—Section 6. Baths and Lavatories. 


Rufford’s Porcelain Bath. 


Medals, 1889. 


To R. W. Tomurnson, Worcester. 
To. J. Warp & Son, Worcester. 


Deuscriprion.—Moulded in one piece of Porcelain, and glazed inside and 


out. 
S1zE.— 68 in. long outside. 
Pricks.—lI'rom £6 10s. to £10. 


Manufactured by Rurrorp & Co., Stourbridge. 


Imperial Spray Bath. 


Certificate of Merit, 1890. 
To J. Smmaron, Son & Co. 


Descoriprion.—This Bath has Circular End and Spray Hood, which is so 
arranged that all the water from the various Needles and Spray Jets con- 


centrates itself towards the centre. 


Pricres.—With all the Valves and arrangements for Shower, Spray, Douche, 
Wave, Sitz, Rose, and Plunge, with extra quick waste valve, and brass rod pipe, 
waste and overflow, in extra strong zinc, £22 10s,; ditto, with Copper Bath and 
Ilood, £35 10s. 
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DIVISION C.—Cuass Il.—Section 6, (Continued) 





Imperial Porcelain Bath. 
Medals, 1889 and 1890. 
Roman Bath. 
Medal, 1889. 

The Nursery Bath. 
Medal, 1889. 


To J. Curr & Sons. 


IMPERIAL BATH. 
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Duscrretion.—These Baths are made of Imperial Porcelain Ware, with 
flat unglazed edge, for enclosing in wood easing, or with glazed roll edge 
and outside left plain for decorating without any enclosing woodwork. 

S1zes.—Taper or Parallel Bath, 5 {t., 5 ft. 7 in., and 6 ft. lone. 

Pricks,—4£7, £7 10s., £8, and £9 10s. glazed roll, £1 10s. extra. 

S1zu.—Roman Bath, 5 ft. 3 in. long. 

PRICES.—£8; with glazed roll, £1 10s. extra. 

Sizu.—Nursery Bath, 4 ft. 6 in. long. 

Pricks.—<£6; glazed roll, £1 10s. extra. 

Manufactured by J. Cuirr & Sons, Wortley, Leeds. 
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DIVISION C.—Cxiass I1.—Section 6, (Continued. ) 


Combination Bath. 
Certificate of Merit, 1890. 


To Burn & Barciir. 


























Descriprion.—Only one handle is required in addition to the ordinary 
hot and cold water taps. When the temperature of the water has been 
regulated, by means of this handle, plunge, spray, shower, wave or douche 
may be obtained by simply’turning the indicator to either on the dial plate. 

Enamelled iron canopy, combination supply apparatus with four outlets 
for plunge, shower, spray, and wave or douche, with unions for hot and 
cold services. 


Sizp.—5 ft. 9 in. long, inside. 
Prick,—£16 15s. 


Manufactured by Burn & Barts, 14, Newcastle Street, Farringdon 
, Street, B.C. 


frereal 
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DIVISION C.—CiAss II.—Seection 6. 


(Continued.) 


Shanks’ Enamelled Iron Bath. 


Certificate of Merit, 1892. 


To PorrsmoutH Water Frrrimnes Co. 
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Sign ——) Lb. 6 im, 


PRICE. 
and £5 8s.; metallic enamelled, Ist quality, 


Taper and parallel sided, nickel- 


£5 12s, 6d. and £6 5s. 0d.; porcelain 
plated fittings, 3s, extra; trap above floor line, Is. 6d, extra. 


£3 9s.6d. and £4; metallic enamelled, 2nd quality, £4 15s. 6d. 


Japanned, 





enamelled, £7 4s.and £7 17s. 6d. respectively. 


Manufactured by Suanxs & Co., Barrhead, N.B. 
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DIVISION C.—Cuiass I].—Seetion 6. (Continued.) 


Shanks’ Independent Spray and Plunge Bath. 
Certificate of Merit, 1892. 


To Portrsmourn Water Firrines Co. 
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Deuscriprion.—Plunge is of cast-iron, with waste and overflow. Sprav 
of zinc or copper. Fittings are the Eureka Fittings. Plunge, Spray, and 
Shower, with rolled edge and ornamented outside, to stand without enclo- 
sure. Fitted with Circular Spray. 

PricE,—Independent Bath, with Cast-Iron Plunge and Plate Zinc Spray, Metallic 
Knamelled inside and Japanned outside, with Nickel-Plated Shower and Tube, and 
fureka Fittings, £27 103.; with Copper Spray, £35. 


Manufactured by Suanxs & Co., Barrhead, N.B. 
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DIVISION C.—Crass II.—Section 6. (Continued) 


Lavatory Basin and Fittings. 
Certificate of Merit, 1890. 


To J. Tytor & Sons, Limirep. 
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Derscriprion.—The Supply and Waste-Valves are fixed to it; by 
unscrewing the Cap of the Waste Pull-up the Overflow and Waste-Valves 
can be lifted out for cleaning. There is no metal in the Basin. 


miZes.——DBasin, l4 im. x71 me; 7am. X12 is 182 im. x: 13 img 
2010s. <2 in.) 28. in, om, 


PriIcES.—With Valves, £2 12s., £3, £3 10s., and £4, with Skirting, and £2 4s., 
£2 12s., £2 15s., and £3 3s. without Skirting. Plated Fittings, 5s. extra. 


Manufactured by J. Tytorn & Sons, Limrrup, 2, Newgate Street, E.C. 


Lavatories. 
Certificate of Merit, 1890. 


To Bosren Bros. 


Manufactured by Bosten Bros., 18, Duke Street, Brighton. 
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DIVISION C.—Cxiass I1.—Section 6. ( Continued.) 


Lavatory with Lifting Standing Waste Outlet. 
Certificate of Merit, 1892. 


To J. Tytor & Sons, Limivrep. 

































































Durscriprion.—The Waste and Overflow Valve is placed {in a recess in 
the basin, which allows of the valves being cleaned, and leaves the whole 
area of the basin available for use. 


Stzus.— Four Sizes varying from 14 in. X 11 in. to 20 in. x 14 in. 
Pricks.—From £1 10s. 6d. to £2 15s. 6d. Plated Mountings, 4s, 6d. extra. 


Manufactured by J. Tytor & Sons, Limrrep, 2, Newgate Street, E.C. ; 
and Belle Isle, York Road, N. 
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DIVISION C.—Crass II.—Section 6. (Continued) 


Standing Waste and Overflow, with Trapping Bend for Fath. 
Certificate of Merit, 1892. 
To Mityz, Sons & Macrin. 


ASA 





with 3 in. copper Stand Pipe and 


2 in. Overflow Pipe; 23 in. outlet 


| 
| Derscriprroy.—Pull-up Bath Waste 
bend with 24 in. copper tube; 4 in. 
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trapped outlet. 








Prick.—£2 2s. 6d. each; with Nickel- 
plated Pull, #2 5s. 
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Manufactured by Mitne, Sons & Macrrn, 60, Holborn Viaduct, E.C.: and 
James Minne & Soy, Limirep, Milton House Works, Edinbureh. 
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DIVISION C.—Crass I].—Section 6. (Continued.) 





Hinged Grating for Overfiow of Bath. 


Certificate of Merit, 1890. 


TofBurn & Barrie. 


Description.—The grating of overflow is hinged so as to permit of the 
overflow pipe being thoroughly cleansed by means of a brush. 


Pricrs.—For Iron Bath, 10s. 6d.; For Fireclay Bath, 12s. 6d. 


Manufactured by Burn & Battite, 14, Newcastle Street, Farringdon Street, 
E.C.; and Burn Brorners, 23 & 24, Charing Cross, 8.W. 





Imperial Lavatory. 


Certificate of Merit, 1889, 
To J. Warp & Son. 











ye 
A. 
























Descrirerion.—It has a vertical stand-pipe, with waste and overflow 
made in one piece with the basin and table-top, and containing tubular 
plug, which acts as waste valve and overflow. The channels for the inlet 


of water are formed in the earthenware. 


PricE.—No. 90a Basin, 244 x 18} in., with Bowl], 18 x 12 in., £3 8s. 
9) BIAY (55) ERT ee 20 5, ms 20 Lot.,, £8 fds. 


Manufactured by Suanxs & Co., Barrhead, N.B. 
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DIVISION C.—Cuiass II.—Section 6, (Continued.) 





Lavatory with Overflow which can be cleansed. 
Certificate of Merit, 1890. 


To Bury & BaAtILuinr. 
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Dersoription.—The movable grating A affords easy access to the overfiow 
pipe, which may be cleaned out down to the brass trap, which is arranged 
with the overflow pipe entering directly opposite the outlet, so that a free 
passage, without check, is provided for overflow water. The waste grating 
is made to lift out, and there is a brass cleansing screw in the bottom of 


the trap beyond. 


Sizk AND Prick.—Lavatory Basin, 14 ins, diameter inside, complete, and ready 
for fixing, from £3 7s. 6d. each. 


Manufactured by Burn & Baixuiz, 14, Newcastle Street, Farringdon Street, 
E.C.; and Burn Brorusrs, 23 & 24, Charing Cross, 8.W. 
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DIVISION C.—Crass If.—Section 6. ( Continued.) 


Cabinet Lavatory Stand. 


Certificate of Merit, 1892. 


To G. JENNINGS. 






















































































Descriprion.—The basin is square at back, rounded in front. Direct 
delivery of the supply over the edge of basin without projection, concealed 
overflow, earthenware outlet arm, removable discharge plug, and grating. 


PricEs.—Rectangular, from £3 7s, 6d.; Angular, from £3 5s. 


Manufactured by G. Junntnas, Stangate, London, S.B. 
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DIVISION C.—Ciass 1I.—Section 6. ( Continued.) 


Shampoo and Douche. 


Certificate of Merit, 1890. 


To R. HoLprook. 





























Descriprion.—Consists of a Stand and Spreader, with India Rubber 


Pumping Arrangement. 
Prick. —10s. 6d., in Box. 


Manufactured by Sponc & Co., High Holborn, London, W.C. 
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DIVISION C.—C ass II.—Seection 7. Water Closets. 


Household Water Closet. 


Certificate of Merit, 1889. 


To R. W. Tomutnson. 



















































































Descriprion,—The Closet and ‘rap are made separately in earthenware. 
The Basin has a flushing rim. The water stands in the Trap, not in the 
Basin. 


Prices.—White Basin and white Trap, 12s, 3d.; white Basin (printed) and white 
Trap, 14s. 9d.; white Basin (gold lines) and white Trap, 18s.; Traps with Ventila- 
ting Pipe, 9d. extra. 


Manufactured by Suarrpe Bros. & Co., Swadlincote Potteries; London 
Office, 76, Finsbury Pavement, E.C. 
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DIVISION C.--CLass iI1.—Ssetion 7. (Continued. 


Burton Water Closet. 
Certificate of Merit, 1889. 


To R. W. Tomuinson. 


AAA 


a 
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Duscrietion.—The Closet and Trap are made in one piece of earthen-~ 
ware with Flushing-rim, and Trap above Floor-line. 


Prices.—Cane and White, 1&8. 9d.; Cane and Printed, £1 2s. 6d.; White, 
£148, 9d.; White and Printed, £1 &s. 9d.; White and Gold, £1 13s. 


Manufactured by Suarpe Bros. & Co., Swadlincote, Burton-on-Trent. 
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DIVISION C.-Czuass I1.—Section 7. (Continued) 





Column Water Closet. 


Certificate of Merit, 1890. 


To’ J. Tytor & Sons, Lim1rep. 











Description,— This Closet is made with Lead Trap to shoot either out 
or down. The use of a Lead Trap enables a wiped-joint between the trap 
and the soil-pipe to be well made. The Lead Trap is joined to the 
earthenware basin by a brass collar, as in the ordinary Valve closet. 


Pricrs.—From £1 19s. to £2 12s. 6d. 


Manufactured by J. Tytor & Sons, Limirep, 2, Newgate Street, H.C. 
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DIVISION C.—Cxiass II.—Section 7. (Continued.) 


The ‘* Ariston” Slop-Sink Water Closet. 


Medal, 1890. 


To J. Tytor & Sons, Limrrep. 

























































































Duscription.—Square Earthenware Basin with Flushing Rim; separate 
Reversible Lead Trap, to enable wiped-joint to.be made with soil pipe; all 
fixed above floor line. 


SizEs.—Top of basin (outside measure), 14 in. x 16 in.; Outlet (inside 
measure), 33 in. Depth of basin, 10 in.; Total height of top of basin above 
floor when fixed, 17 in. 


PRICE OF CLOSET.— White, £2. 


Manufactured by J. Tytor & Sons, Limirep, 2, Newgate Street, London, 
E.C, 


é 
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DIVISION C.—CuaAss IJ.—Section 7. (Continued.) 





Shanks’ Tubal Wash-Out Closet. 
Certificate of Merit, 1889. 
To J. Warp & Son. 


S1zes.—Top of Basin, outside measure, 2 ft.; Outlet, inside measure, 
34 in.; Depth of Basin, 7 in.; Total height of top of Basin above floor 


when fixed, 173 in. 


Pricrs.—Fine Earthenware, White, £2 2s. 6d.; Printed, £2 14s.; Strong Fire- 
clay, White Enamelled inside and Buff Glazed outside, £1 16s. 6d. 


Manufactured by Suanks & Co., Barrhead, N.B. 
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DIVISION C.—Cuass II.--Section 7. ( Continued.) 





Warwick Combined Slop Sink and W.C. with Lead Trap. 


Certificate of Merit, 1892. 


To J. Tynor & Sons, Limrren. 
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Duscription.—This Slop Sink is made of white earthenware, with lead 
trap to shoot either out or down. ‘The lead trap is joined to the earthen- 
ware basin by a simple brass collar and red lead or putty joint, as in an 
ordinary valve closet. This joint between earthenware and metal is above 
the trap, and the whole is above the level of the floor. The water stands 
higher than the joint between closet and trap. 


Sizz.—One size only. 
Pricrk.—£1 16s, 


Manufactured by J, Tytor & Sons, Limrrup, 2, Newgate Street, E.C. 5 
and Belle Isle, York Road, N. 


[ 68 ] 


DIVISION C.—Cuass II.—Section 7. (Continued. ) 





Shanks’ Citizen Combined W.C. and Slop Sink with “*P” Trap. 


Certificate of Merit, 1892. 


To PortsMoutH Water Firrines Co. 
































Description.—The Basin and Trap are so constructed that a large 
surface and depth of water is secured in the basin and trap. The special 
formation and sweep of the trap render it washed out by the flush of water, 
which, by means of the spreader or fan, washes the basin and falls with 
force in the centre. To prevent the trap remaining empty if siphoned, a 


service box is constructed, which catches part of the flush, and allows its 


contents to percolate through a little hole arranged for the purpose, after 
the flush is past. 


PrRIcE.—No. 82 Closet, as shown, £2 7s. 6d.; with decorations in colours and 
gilding, £3 2s, 6d. 


Manufactured by Suanxs & Co., Barrhead, N.B. 
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DIVISION C,—Crass II.—Section 7. (Continued. ) 





Trident Hopper Water Closet with “P” Trap. 
Certificate of Merit, 1892. 


To PortsmMoutH Water Firrrnes Co. 









































Description.—The Closet and Trap are made in one piece of Earthen- 
ware, with Flushing Rim and Trap above floor line. 


Pricres.—Fireclay, £1; Plain White or Ivory Basin, £1 5s.; Printed Pattern 
£1 16s, 


Manufactured by Tuomas W. Twrrorp, Cliffe Vale Pottery, Hanley, 
Staffordshire. 
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DIVISION C.—Crass I].—Section 7. (Continued.) 


Weir Overflow, Valve Water Closet for Lead Trap. 
Certificate of Merit, 1890. 


To J. Tytor & Sons, Lim1Tep. 












EATY LOR & ok _ 
2 NEWCATES! EZ 









) Adid Atddns 




















emer i yutsnmnn 


Descriprion.—With parallel action adjustable pull, and anti-friction 
guide ; full-sized flushing rim basin, with large Weir overflow, which is 
flushed each time the handle is raised. This overflow can be examined. 
and cleaned. | 


Sizzs.—Top of Basin, outside measure, 14 in. x 16 in.; Outlet, inside 
measure, 33 in; Depth of Basin, 11 in.; Total height of top of Basin 
above floor when fixed, 17 in. 


Pricrs.—From £5 2s, 


Manufactured by J. Tytor & Sons, Liurrup, 2, Newgate Street, E.C. 
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DIVISION C.—CraAss II.—Section 8. Urinals. 





Beancliffe Urinal Base. 


Certificate of Merit, 1889. 


To J. CruirF & Sons. 
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Descrtprion.—The Bases are independent of the Channel for carrying 
away the water, and can be set at one and the same level throughout. 
Every part is accessible for cleaning, and the Channel can be swept out 


from end to end upon removing the gratings. 
Pricrs.—Single Stall Bases, with Treads, £1 5s.; Double, £2 10s. 


Manufactured by JosrpH Ciirr & Sons, Wortley, Leeds. 
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DIVISION C.—Cuass II.—Section 8. (Contmnued.) 


Special Urinal. 
Certificate of Merit, 1890. 


To Dovutton & Co. 























Description.—The Back forms a segment of a circle, and the Base is 
well dished, both being made in strong Salt-Glazed Stoneware. A copper 
Sparge-Pipe is carried round the back (protected by the Slate top), and 
flushes both Back and Base. 


PriIcES.—From £7 15s., Single. 


Manufactured by Doutton & Co., Lambeth. 
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DIVISION C.--CLass II.—Section 8. ( Continued.) 





Improved Urinal. 


Certificate of Merit, 1890. 


To Burn & Barrie. 
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Description.—The Foot-plates, which are placed so that a person using 
the Urinal is not comfortable unless standing upon them, are intended to 
keep the user well forward to the basin to ensure its being used, thus 
avoiding the splashing of urine against the Enamelled Slabs; the outlet 
eratings of the Basin and of the Channels are movable. 


Pricks.—From £6 15s. to £8 10s. 


Manufactured by Burn & Bariiin, 14, Neweastle Street, Farringdon Street, 
E.C.; Burn Bros., 23 and 24 Charing Cross; 53, Hanover Street ; 
and Edinburgh. 


DIVISION C.—Crass II.—Section 9. Sewers, Drain Pipes, & Accessories. 





Cast Iron Drain-Pipes, Inspection-Chamber, and Traps. 


Certificate of Merit, 1890. 


To Burn & BAIuuie. 





Derscriprion.—They are made of the strength of water-pressure mains, 
three-eighths of an inch thick ; the joints being caulked with yarn and run 
with molten lead. The Inspection Cap is fixed with Iron Clamps and 


Screws. 


S1zeE.—Pipes in 6 ft. lengths. 


Manufactured by Burn & Bartiuiz, 14, Newcastle Street, Farringdon Street, 
E.C.; and Burn Bros., 23 and 24, Charing Cross, S.W. 
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DIVISION C.—Crass II.—Section 9. (Continued., 





Double Seal Pipe Joints. 


Medal, 1890. 


To JosEpH CuiiFF & Sons. 
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Drscrrprion.—These pipes are similar to the Stanford jointed pipes, 
but have in addition a deeper and undercut socket, so that after the pipes 
have been laid and tested, an ordinary cement joint can be made in addition 
to the Stanford joint. 


S1zes.—4 in., 6 in., 9 in., 12 in., 15 in., 18 in. diameter. 
Pricrs.—7d., 10d., 1s. 34d., 2s. 1d., 3s, 4d., 4s. 6d. per foot. 


Manufactured by JoserH Cruirr & Sons, Wortley, Leeds. 
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DIVISION C.—Crass II.—Section 9. ( Continued.) 


Collar Joint for connection of Soil-Pipe to Water-Closet. 


Certificate of Merit, 1890. 


To BostrEL Bros. 










































































Showing Joint ready to receive W.C. 
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Showing Joint with Closet in place. 


Drscriprion.—The Lead Collar is wiped with plumbers’ metal to the 
Soil-Pipe and then bossed over the flange of the trap, the closet being 
previously bedded in the usual way. 


Prick.—From 2s. 6d, 


Manufactured by Bostrn Bros., Brighton. 
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DIVISION C.—Cuass II.—Section 9. ( Continued. ) 





Union Joint for Connection of Soil-Pipe to Water-closet. 


Certificate of Merit, 1890. 
To D. T. Bosret, 
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Description.—This Joint is for the purpose of connecting an earthen- 
ware P trap with a lead soil-pipe. It is made in Brass-work, and consists of 
two parts, one of which fits on to the outlet of the trap and is fixed 
by three Studs cast on the inside which slip into Grooves made in the 
earthenware, and by a half-turn it is fixed. ‘The other part forms a Cap 
with a Female Thread to fit a Male Thread on the first part, after this 
part is fixed to the Trap. To make the Joint slip the Cap on to the 
soil-pipe, which is then opened with a Tian Pin and painted inside. The 
water-closet is then placed in position and the whole screwed up, the Joint 
being above the floor. Cement used: Red lead and gold size cement. 





PRIcE.—l11s. each. 


Manufactured by D. T. Bosten & Son, 73, Ebury Street, London, 8.W. 
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DIVISION C.—Ciass II.—Section 9. (Continued.) 





Bayonet Joint for Connecting Closet Basin to Metal Pipe. 
Certificate of Merit, 1892. 


To PortsmoutH Warer Frrrines Co. 





Descriprion,—Consists of two metal flanges made to fix with wedge- 
shaped ribs on outside of smaller flange and on inside of the large flange, 
tightening the joint like the thread of a screw. 


PRIcES.—Cast Iron, 3s. 6d. and 4s. 6d.; Brass, 10s. 


Manufactured by Thomas’ W, Twyrrorp, Cliffe Vale Pottery, Hanley, 
Staffordshire. 
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DIVISION C.—Cuass II.—Section 9. (Continued.) 





Joint for Connecting Closet Basin to Metal Pipe. 


Certificate of Merit, 1892. 
To G. JENNINGS. 
ELEVAT 1ON. 
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SECTION 





Drscrrprion.—The joint is made with an India-rubber Ring, which is 
tightly compressed against the flange of the lead soil pipe and the earthen- 
ware trap by means of two galvanised-iron collars, which are placed one 
above and the other below the ring and drawn together by two screw bolts. 


Price.—Fyrom 10s, 


Manufactured by G. Jennines, Stangate, London, 8.E. 
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DIVISION C.—Cuiass II.—Section 9. (Continued. ) 





Union Joint with Divided Gland for Coupling Flush Pipe with 
Basin of W.C. 


Certificate of Merit, 1892. 


To Quirk & SHarp. 











Descriprion.—This connection consists of a split collar threaded on the 
outer surface, which is placed round the flush inlet immediately behind the 
beading. Over this is screwed up an ordinary union carrying a brass bend 
flanged at the bottom. Between the face of the brass bend and the 


earthenware inlet a rubber washer is inserted. 
S1izEs.— Various. 
PRICE.—7s.. 6d. 


Manufactured by QuirK & SHaRrp, 31, Islington, Liverpool. 
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DIVISION C.—Crass IJ.—Section 9. ( Continued.) 


Enamelled Drain Channels. 
Certificates of Merit, 1889 and 1890. 


‘To Wiser & Co., and J. Crirr & Sons. 


























Duscrivtion.—The outer side is carried higher than the inner, and 
eurved over, so that the sewage, as it rises in passing round the bend, is 
concentrated and folded over like a wave, and turned in the direction of the 
out-go. They are all made with sockets and a broad flat rebated base. 


SizEs.—4 in., 6 in., and 9 in. (straight channels). 


PRICES.—2s., 2s. 8d., and 4s, each, 


Manufactured by WiNsER & Co., 52, Buckingham Palace Road, 8S.W. 
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DIVISION C.—Crass II.—Section 9. ( Continued.) 


Improved Air-tight Manhole Cover. 


Certificate of Merit, 1889. 


To A. T. ANGELL. 
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This cover, although removable, is locked and fistaly fastened 
when closed. 
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Sizes.—16 in. X 14 in. up to 3 ft. x 2 ft. 


Manufactured by A. T. AneELL, 2, Drayton Gardens, S.W. 
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DIVISION C.—Cuiass II.—Section 9. (Continued. ) 





Trew’s Manhole Cover. 
Certificate of Merit, 1889. 


To Tue Sanrrary anp (Economic ASSOCIATION, LIMITED. 

















Derscriprion.—tLhis is made in two parts; one forms the frame, which is 
a fixture; the other the movable cover, which is without hinge. The 
cover consists of a casting 18-inch square, having a flange on each side. 
When the cover is closed, the flange fits into a corresponding groove in the 
frame. One of these flanges is rounded and forms a substitute for a hinge. 
It is made air-tight by filling the groove with grease. 


pizn.—_18 in. x 18: in. 
PricEs.—Black Iron, £1 2s.; Galvanised, £1 15s. 


Manufactured by Tun Sanitary and Giconomic Association, Limirep, 
Gloucester. 
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DIVISION C.—Crass II.—Section 9. (Continued.) 


Durrans’ Metallic Jointed Air-Tight Cover. 
Certificate of Merit, 1889. 


Manhole Cover with Metal-faced Joint. 
Certificate of Merit, 1890. 


To H. Dean and T. H. Durrans & Co. 























Descriprion.—The Cover and Frame have truly turned and ground 
bevelled faces B, which are brought together by a bayonet joint fastening 
(with ribs and inclined planes). ‘l'o open the Cover the two drop handles 
C are raised, and a bar of iron serves as a lever to turn the Cover. It is 
locked when down, and cannot be opened without the lever. ; 

Sizpus.—18 in., 20. in., and 24 in. diameter. 


Pricks.—£2, £2 10s., and £2 15s.; Locking extra, 


Manufactured by Housn Saniratton Company, 15a, Upper Baker St., N. W. 


DIVISION C.—Crass II.—Section 9. (Continued. ) 





Air-tight Manhole Cover. 
Certificate of Merit, 1889. 


To WInseER & Co. 


No: 









Descrietion.—The Covers are made with a grooved joint all round, as 
shown in the section, which can be filled with oil or glycerine, or fitted 
with india-rubber packing. They are made with two forms of outer 
flange. The one shown is generally used when the Cover is fitted in 
concrete or similar paving. 


Sizpe.—1 ft. 10 1m « 1 1.4 im, to 3 it. 6 mx 21-6 im, 
PricEs.— 15s. to £3 3s. each. 


Manufactured by Winser & Co., 52, Buckingham Palace Road, 8.W. 
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DIVISION C.—Cuiass Il.—Section 9, ( Continued.) 


Manhole Cover for Drains. 


Certificate of Merit, 1890. 


To JouN JONES, 






































Description.—The Inner Cover is arched, which allows the moisture 
from the drain, which condenses on it, to run down to the Groove, into 
which the Cover fits, and thus makes an air-tight jomt. The top Cover 
is flat with the surface of the ground, and also fits into another groove 
that may be filled with any suitable material, thus forming a second 
seal. Where required the Covers are made in one piece. 


S1zE,—23 in. x 134 in., 24 in. x 17in., 26 in. x 20 in., 274 in. x 183 in., 
344 in. X 223 in., 36 in. X 20 in., 57 in. X 39 in. 


Prick.—From £1 7s. 


Manufactured by Joun Jonus, 40, Sydney Street, Chelsea. 
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DIVISION C.—Crass II.—Section 9. (Continued.) 





White Enamelled Straight and Curved Channels for Inspection 
Chambers to Drains. 


Certificate of Merit, 1892. 
To Broan & Co. 


DESCRIPTION, 





These are designed for use in Inspection Chambers. 
Size.—4 in., 6 in., and 9 in. 


Manufactured by Broap & Co., South Wharf, Paddington, W. 


Tyndale’s Rock Concrete Manhole for Sewers and Drains. 
Certificate of Merit, 1892. 


To PorrsmoutH Warer Firrines Co. 


Durscriprion.—Made in Rock Concrete Rings in sections to enable 
manholes of any depth to be constructed cheaply and quickly. 


Pricrs.—From 6s. 6d. per foot. 


Manufactured by Henry Suarp, Jones, & Co., Limitep, Bourne Valley 
Works, Poole. 
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DIVISION C.—Crass II.—Section 9. (Continued.) 


Condensation Seal Cover for Bottom of Manholes. 


Certificate of Merit, 1892. 


To JoHN JONES. 





VENTILATING COVER. 
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Descriprion.—Intended for bottom of deep Manholes, to be fixed about 


one and a half feet above open channel, thus limiting the space in which 
foul gases can accumulate. 


S1zH.— 26 in. X 20 in. and 36 in. x 24 in. 
PRICE.—25s. and 35s. Galvanised Chain and hooks Is, per lb, 


Manufactured by Joun Jones, 40, Sydney Street, Chelsea, S.W. 


[ 89 | 


DIVISION C.—Cuass II.—Section 10. Traps and Gulleys. 





** Beancliff” Disconnecting Trap. 


Certificates of Merit, 1889 and 1890. 


To JosepH CLIFF & Sons. 










































































































Sizes.—4 in., Brown Glaze inside and outside (4 in. Inlet and Water- 
way, 6 in. Outlet) ; 6 in., Brown Glaze inside and outside (6 in. Inlet and 
Outlet, 53 in. Waterway); 4in., White Glaze outside, White inside; 6 in., 
White Glaze outside, White inside. 





Pricks.-—8s., 10s. 6d., 128., and 15s. each. 


Manufactured by JoserH CuiirK & Sons, Wortley, Leeds. 
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DIVISION C.—Crass II.—Section 10. (Contenued.) 


Dean’s Silt Gully. 


Certificate of Merit, 1889. 
To H. Dray. 
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Description.—This Trap is made in two parts, the outer part is made 
of Stoneware, and the receptacle inside of Galvanised Iron. The receptacle 
is so placed in the Trap that no solid matters can rest anywhere but in the 
receptacle, which can be removed and cleaned. 


S1zEs.—6 in. to 18 in. circular. 


PricEs.—From 7s. to £2 each. 


Manufactured by J. C. Epwarps, Terra Cotta Works, Ruabon. 
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DIVISION C.—Crass II.—Section 10. ( Continued.) 


“Stokes” Gully Trap. 
Certificates of Merit, 1889 and 1890. 


To Winszer & Co. and J. Crirr & Sons. 












































SECTION. 


Description.—This Trap affords ready means of access to the outer 
side of Trap. The Inspection Cap, which has a double cover, allows the 
drain to be inspected without the necessity of breaking the Trap or pipes. 


Prick.—In Brown-ware, with painted Grid and Plate (4 in.), 12s. 6d. 


Manufactured by J. Cuirr & Sons, Wortley, Leeds. 





Brass Traps for Baths and Sinks, 
Certificate of Merit, 1890. 


To Burn & Barwin, 14, Newcastle Street, Farringdon Street, E.C. 
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DIVISION C.—Crass II.—Section 10. (Continued. ) 





Brass Siphon Traps. 
Certificate of Merit, 1892. 


To Mitnz, Sons & Macrin. 



























































Descriprion.—Brass Scullery Sink Outlet with Bell mouth and movable 
Flush Grating, union and jam nut for fixing under sinks, brass trap with 
cleansing screw, outlet end of Trap screwed male for iron barrel, or with 
caps and lining for lead pipe. 


S1zEs.— 14 in. and 2 in. | 
PrRIcEs.— 15s., and 17s. 


Manufactured by Mrune, Sons & Macrrn, 60, Holborn Viaduct; and 
JAMES Mirne & Son, Limrrep, Milton House Works, Edinburgh. 
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DIVISION C.—Crass II.—Section 11. Dry Closets. 


Nicholls’ Eclipse Soot and Salt Closet. 


Medal, 1889 
To H. Dean. 


| au E i ( 
ctl 








> 














OR NICHOLLS 
NCH oR 


Hi 




















hh 



































































































































ii 
Hayes 
mT “ 


Descriprion.—The Container A of the Closet is made of Galvanized 
Tron fitted with a Metal Tray D, which works upon a Ring inside of the 
Closet Pan, and within an inch of the top of the Closet. The Tray is 
perforated all over the bottom, and contains Antiseptic Mixture for the 
deodorization of fecal matter. By the action of the Tray D, the Antiseptic 
Mixture is showered all over the contents of the Pan A. The accurate 
fitting of the Cover B on the Hole of the Seat C prevents the Antiseptic 
Mixture lodging on the top of the Seat. 


S1ze.— Diameter 183 in., depth 152 in. 
PricES.—From £1 19s. to £3, 


Manufactured by Nicuouts & Co., 289, Strand, W.C. 


| 94 | 


DIVISION C.—Cuiass II.—Section ll. ( Continued.) 





Moule’s Earth Closets. 
Medals, 1890 and 1892. 


To Movuue’s Parent Eartu Croset Company, LImMitep. 
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Durscription.—The Receptacle at the top is intended for fine earth, 
which is used as a deodorant. A Pail is placed under the Seat, and when 
the handle is pulled up a certain amount of earth is thrown into this pail. 


Pricses.— From £1 5s. to £8 10s. 


Manufactured by Movune’s Patent Harta Cioser Company, Liwirep, 
5a, Garrick Street, Covent Garden, London, W.C. 
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DIVISION C.—Crass II.—Section 13. Miscellaneous Sanitary Goods. 





Street-Sweeping Machine. 
Medals, 1889 and 1890. 


To W. CLemens ABELL & Co. 
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Dezscription.—The Brushes are made in six sections and interchange- 
able. The Spindle on which the Brushes are placed is jointed, so that the 
Brushes adjust themselves to the hollows in the roads. Made with bent 
shafts to level the action of the machine. Foot lever for throwing Brush 


in and out of gear. 
S1zEs.— Wheel, 4 ft. 8 in. high; tyres, 3 in. wide; brushes, 7 ft. long. 
PRICE.—+£36, 


Manufactured by W. Cupmens ABett & Co., Worcester Wagon Works, 
Worcester. 
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DIVISION C.—Cuiass II.—Section 13. ( Continued.) 


Improved Tumbler Cart. 
Certificate of Merit, 1889. 


To W. Ciemens ABELL & Co. 



































































































































































































































Descriprion.—This Cart is made to nearly balance when full, and can 
be easily turned completely over. 


Stzus.—To hold 150 Gallons, 200 Gallons, 260 Gallons. 
PRICES.— £24 10s., 26, £28. 


Manufactured by W. Ciumens ABELL & Co., Worcester Wagon Works, 
Worcester. 





Improved Tumbler Sanitary Cart. 


Certificate of Merit, 1892. 
To Coteman & Morton. 


Derscrrerron.—The Body Plate is made of stout steel, swings on a strong 
frame behind the axles, and is free from obstruction inside. The chain- 
tipping arrangement will turn the body entirely over or fix it at any 
required angle. 


Sizus.— 100, 1€0, 200, and 280 gallon capacity. 
Prices.—£19, £23, £28, and £32. 


Manufactured by Cotuman & Morton, Chelmsford. 
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DIVISION C.—Ciass II.—Section 18. (Continued.) 


Watlings and Abell’s Tip Wagon for Scavengers. 
Certificate of Merit, 1889. 


To W. Cuemens ABELL & Co. 


Drscription.—This Van is built so that the load is equally distributed 
over the four wheels. It is hung on springs. The body is arranged so 
that it can easily be moved over a frame on which are fixed six rollers, until 
the weight causes it to tip itself. 


Sizus.—8 ft. x 4 ft. x 2 ft. 4 in. deep. 
PRICE,— £50. 


Manufactured by W. CLEMENS ABELL & Co., Worcester Wagon Works, 
Worcester. 





Air-tight Soil Pail. 
Certificate of Merit, 1889. 


To W. Bunnerr & Co., Worcester. 


Fancy Stationery, Bindings, and Machine Rulings. 
Certificate of Merit, 1890. 
To J. Brat & Son. 


Manufactured by J. Beau & Son, 55, East Street, Brighton. 
g 
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DIVISION C.—Cuass I1.—Section 13. ( Continued.) 


Drain Stopper. 
Certificate of Merit, 1890. 


Bag Drain and Pipe Stopper. 
Certificate of Merit, 1892. 


To JoHN JONES. 
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Derscription.—The Stopper consists of a cylindrical-shaped Bag, which 
is placed in the pipe and inflated with a small Air-Bellows or Pump, for 
stopping pipes for the purpose of testing, &c. 


S1zus.—Made for 4in., 6in., 9 in., 12in.,  15in., and 18 in. pipes. 
PRICES.— £1,-£1 26., £1 8s, 6d., £1.18. 6d., £2 Ss, 6d.,. £2°188. 6a, 
£3 38, per set complete. Air Inflators 4s. and 5s. 6d. each. Set, comprising 4in.,. 
6in., 9in., and Best Inflator, £3 8s. 


Manufactured by Joun Jonzs, 40, Sydney Street, Chelsea. 
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DIVISION C.—Ciass II.—Section 13. (Continued,. 





India Rubber Expanding Plug for Drain Testing. 


Certificate of Merit, 1890. 


To Burn & Barun. 











Descriprion anD Uss.—These are used for plugging up drains and for 
testing either with water, smoke, or other tests. Instead of having a bolt 
and nut by which to draw up the flanges a brass tube and nut are used, to 
which an india-rubber tube can be connected. 

They are made in sets comprising two sizes of brass flanges and six 
moulded india-rubber rings (with which any sized pipe from 3 in. to 63 in. 
diameter may be plugged), and one test cock. 


Sizus.—3, 4, 44, 5, 6, 63 inches. 
PRICE COMPLETE.—£1 14s. per set. 9 in. expanding plug with test cock, £1. 


Manufactured by Burn Brotusrs, 24, Charing Cross, S.W., and Burn anp 
Baitiin, Newcastle Street, Farringdon Street, E.C. 
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DIVISION C.—Cuass II. Section 13. (Continued.) 





Expanding Screw Drain and Pipe Stopper. 


Certificate of Merit, 1892. 


To JouHn JONES. 
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Duscriprion.—This Stopper consists of two galvanized iron plates or 
discs, between which a HOLLOW rubber ring of special construction is fixed 
by means of grooves in the plates. It is screwed up by a T handle, the 
rubber expanding quite an inch. Made with or without outlets. 


Sizm.— 4in.—S in, 6m, 9 im, 124n. 
8s., 10s., 12s., 18s., 28s. 
PRICE OF COMPLETE SET.— £3 16s. 


Manufactured by Joun Jonzs, 40, Sydney Street, Chelsea, S.W. 
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DIVISION C.—Crass II.—Section 13. (Continued.) 


Adjustable Gradient Indicator. 


Certificate of Merit, 1890. 


To THomas James Moss FLower. 

































































Deuscription.—For the purpose of laying drain pipes at a given incli- 
nation. Generally used in conjunction with straight edge. 


S1zes.— About 10 to 15 inches long. 


Pricres.—A Pattern, £2 15s, Od. C Pattern, £1 1s. Od. 
B os £1 17s. 6d. D ss £1 10s. Od. 


Manujactured by T. J. Moss Fiower, Carlton Chambers, Bristol. 
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DIVISION C.—Ciass I].—Section 18. ( Continued). 





Indicating Gradient Blocks. 


Certificate of Merit, 1890. 


To Tue SanrTaRy AND Domestic ENGINEERING CoMPANY. 
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Descriprion anp Usn.—Wedge-shaped Blocks made for placing on 
Drain-pipes, for the purpose of laying them at a given inclination with the 


aid of an ordinary spirit level. 


Sizes.—Made in sets consisting of one block, 11 inches long, of each of 
the following gradients: one inch in 12, 15, 18, 24, 80, 36, 42, 48, 54, 60, 
and 70 inches. 


PricE.—£3 3s. per set, in case. 


Made by Inwin C. WALLAS, 





¥ 
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DIVISION C.—Crass I].—Section 13. ( Continued.) 


Watts’ Asphyxiator for Testing Drains. 
Certificate of Merit, 1890. 


To T. J. Moss Ftowzr. 









































Description.—A machine for Testing Drains by smoke. The nozzle 
at the endfof the flexible hose attached to the machine is inserted into a 
cully: or opening in the Drain. Lighted sulphur or smoke paper is 
placed in the Combustion Chamber. By turning the handle, whieh is 
connected with a revolving fan, the smoke is discharged into the drain. 


Si1zEs.—1} in. and 14 in. pipe. 
Pricks.—From £2 15s, to £4 10s. 


Manufactured by J. Watts & Co., Broad Weir Works, Bristol. 


[ 104 J 


CLASS III.—HEATING, LIGHTING, AND VENTILATING. 


DIVISION C.—Cuass III.—Section 1. Heating Apparatus. 


Chemical Heat Retainers. 
Certificates of Merit, 1889 and 1890. 


To Prrrers, Bartscu & Co. 





Derscrirtion.—These Warmers are hermetically sealed; they contain 
a Chemical Substance which possesses the property of giving out an 
equable heat from 4 to 16 hours, according to size. The Warmers have to 
be put into boiling water, and left in it until the chemicals inside are 
perfectly liquid, which can be ascertained by shaking the warmer. 


Pricres.—From 17s. 6d. to £1 16s. 


Manufactured by Prturs, Bartscu & Co., Derby. 
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DIVISION C.—Crass III.—Section 1. ( Continued.) 


Lloyd's Winchester Grate. 
Certificate of Merit, 1889. 


To THe WorcresteR SANITARY AND VENTILATING Co. 
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Derscription.—The body of the Stove is manufactured in fire-clay ; and 
having a series of tubes moulded in the fire-clay, which are supplied with 
fresh air from the outside, throws an amount of warmed air into the 
apartment. The warmed air admitted is passed into the apartment through 
vertical tubes in the body of the Grate. The only metal employed in the 
construction is in the front and bars, the bottom being moulded in fire-clay. 


S1zus.—14 in. 16 in. 18 in. 20 in. fires. 
PRICES,—16/- 18/- 20/- each, 
Manufactured by T, Luoyp & Sons, Winchester. 
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DIVISION C,—Cuass III.—Section 1. (Continued.) 





Marlborough Grate. 


Certificate of Merit, 1889. 


To J. Warp & Sons. 
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Description.—In the construction of this Grate the brick back con- 
stitutes a heating surface, and is made to project over the fire to deflect the 
heat. The projecting canopy is removable and adjustable, so as to give 
access to the chimney for building up the back of the fire, and for sweeping 
the chimney. 


Sizus.—Made with 12 in., 15 in., 18 in., 21 in., or 24 in. fires. 
PRIcES.—From £1 17s. 6d. 


Manufactured by Stunt & Gartanp, Wharncliffe Works, Sheffield ; Show 
Rooms, 18, Charterhouse Street, Holborn Circus, London, E.C. 
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DIVISION C.—Crass II.—Section 1. (Continued.) 





Eagle Grate. 
Certificate of Merit, 1890. 


To Tor Eaaun Rance and Founpry Co. 
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STOKES & BRADLEY 





Description.—By means of Regulating Doors .in,ttront the fire can 
be made to burn fast or slow, and it can be used_as an open fire or a 


closed stove. 
S1zEs.—In all sizes to fit existing or new Mantelpieces. 
PRICES.—From £5 to £20 in Black, Bronze, and Brass. 


Manufactured by Tan Eaciur Raneu anp Founpry Co., 176, 
Regent Street, W. 
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DIVISION C.—Cuass III.—Section 1. (Continued.) 


No. 35 Eagle Regulator, for Regulating Draught to Eagle Open 
Firegrate. 


Certificate of Merit, 1892. 


To Eacte Ranee anp Founpry Co. 
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Duscriprion.— When the regulating shutter is raised at its highest it 
becomes a slow combustion Grate. When it is desired to increase the 
speed of combustion the shutter is lowered as much as may be found 
necessary ; or in lighting the fire it can be lowered until it rests on the 
front fire bars, as in the illustration. The shutter can be fixed at any 


position required. 


Manufactured by Eacte Rane anp Founpry Co., 176, Regent Street, 
and 58, St. Paul’s Churchyard, London; 2, St. Augustens Parade, 
Bristol; Works, Catherine Street, Aston, Birmingham. 
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DIVISION C.—Cuiass IlI.—Section 1. ( Continued.) 


Decorative Glazed Faience Fire-places. 
Medal, 1890. 
To Burmantorvs Works, THE Lerps Frrecnay Co. 


S1zEs.— Width of Grates, 15 in., 18 in., 21 in., and 24 in. 


Manufactured at BURMANTOFT’S Works, THE Leeps Firecuay Co. 
w 9 9 
LaMIvTeD. 


Stoves, Mantelpieces, and Brass-work. 
Certificate of Merit, 1890. 


To C. G. Rezp & Son, 26, North Street, Brighton. 
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DIVISION C.—Cuass III.—Section 2. (Continued.) 


Jackson’s Grates for Burning Anthracite Coal. 


Medal, 1892. 
To KE. A. Cinnves & Co. 
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Descorietion.—This Grate is designed for burning anthracite coal. 
By an arrangement of the flue, the position of a damper (moved easily 
from the front of the Grate) regulates the draught so that, whether fast 
or slow burning fuel is used, the fire may be made great or small. The 
economical advantages claimed for this Grate apply to any sort of coal 
which may be burned in it; but it is specially adapted for burning 
anthracite coal. 


PricEs.—16 in. fire, 34 in. wide, £3 lls. 6d.; 18 in. fire, 36 in. wide, £3 16s. 6d. 


Manufactured by E. A. Ciumnves & Co., 3, Mileage Wharf, Westbourne 
Park Road, W. 
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DIVISION C.—Criass HI.—Section 1. ( Continued.) 


Open Gas Fire. 
Certificate of Merit, 1890. 


To CHABLES Witson & Sons. 


TTT ATTN 






























































—— 
— 


























Descriprion.—Metal Gratings of peculiar construction are placed be- 
tween the bars in front and a Corrugated Vire-Brick Slab at the back of 
the fire. The iron bars are raised to a glowing heat by a series of Bunsen 
flames, and the heat reflected into the room by a Fire-Brick Slab. The fire. 
can also be fitted on the hearth in front of the bars of a grate, on the 
tops of the bars, inside the grating, or on the Stands or Pedestals. The 
Burners are of an atmospheric type. 


Si1zEs.—11 in. wide, 15 in. high; 13 in. wide, 15 in. high; 154 in. wide, 
165 in. high; 19 in. wide, 16 in. high, 


PRICES.—£1 1s,, £1 5s., £1 10s., £2. 


Manufactured by CHartes Wiison & Sons, 76, Queen Street, Cheapside, 
E.C., and Carlton Works, Leeds. 
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DIVISION C.—Cuass III.—Section 1. (Continued.) 


Marsh-Greenall Regenerating Gas Heating Stove. 


Certificate of Merit, 1890. 


To GREENALL & Co. 





Sectional View of “M.G. 2” Size. 


Description.—Iron Plates witn 24 Gills A are fixed across the Stove as 
shown. The Gas pipe has three ordinary Bray’s No. 4 Burners in it. The 
products of combustion from the flames pass up the 24 Flues A, heating 
the Gills red hot. The air entering at the back of the Stove to feed the 


flames is heated as it ascends the 24 Passages B. The Burners are of the 
luminous type. 


SizEs.—* MG 2,” “MG 3,” “MG 4,” “MG 6,” and “ Clarence.” 
PricEs,—£1 10s., £1 1%7s., £1 138., £2 5s., £5 &s., and £8 8s. 


Manufactured by GREENALL & Co., Gas Engineers, 120, Portland Street, 
Manchester. 
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DIVISION C.—Crass III.—Section 1. (Continued.) 


Thermo Hygienic Gas Stove. 
Certificate of Merit, 1892. 
To Davis Gas Stove™Co. 
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Descriprion.—The interior is designed so that the greatest amount 
of heat may be extracted from a given quantity of gas before the products 
of combustion are allowed to escape to the outer air. The fresh air is 
drawn through the fresh air inlet A, and warmed in its passage by 
passing into the heating chamber B (surrounded by the chamber D). 
The warmed fresh air rising in the room from the outlet C causes a large 
proportion of the air vitiated by breathing to descend, and is then drawn 
in by the burner in front of A, and carried off by means of the chamber D 
to the ascending flue H and descending flue G to the burnt air outlet H, 
from which it is carried outside the building. Fitted with an arrangement 
so that the gas cannot be turned on before the burner is drawn out for 
lighting. 

Sizps.—Outside measurements, 2 ft. 5in. high, 1 ft. 7 in. wide, 1 ft. 33 in. 
deep. 2ft.104 in. high, 1 ft. 10in. wide, 1 ft.53in. deep. 3 ft. 33 in. 
high, 2 ft. 04 in. wide, 1ft. 63 in. deep. 

Pricrs.—£4 l6s., £6 15s., £8 15s. 6d. 

Manufactured by Tue Davis Gas Stove Co., Limrrup, Camberwell, S.E. 
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DIVISION C.—Cxass Il].—Section 1. ( Continued.) 


Gas Kettle. 
Certificate of Merit, 1890. 


To OnarztEs Winson & Sons. 
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Dezsorierion.—This is a strong Copper Kettle, placed within a Cast 
Tron Case, which is attached to a powerful atmospheric Gas Burner by a 
hinge. 


S1zEs.—1 Gallon and 2 Gallons. 
PrIcES.—l5s. £1 5s. 


Manufactured by Cuartes Witson & Sons, 76, Queen Street, Cheapside, 
E.C., and Carlton Works, Leeds. 
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DIVISION C.—CuAss III.—Section 1. (Continued) 





Cyclone Geyser. 
Certificate of Merit, 1892. 


To T. Bartny, Junr. 


SizEs,— Various. 
& 


PricES,—According to size. 


Manufactured by T. Battny, Junr., 65, Commercial Road, Landport, 
Portsmouth. 
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DIVISION C.—Crass III.—Section 1. ( Continued.) 





Rosher System of Heating and Circulating Water in Baths. 


Medal, 1890. 


To Rarnpow ENGINEERING Co. 
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Dusoriprion.—T'he System consists of a forced circulation of the water 
by means of a “circulating heater” (or a pump in combination with a 
heater). The water is drawn from the Bath at suitable points and rede- 
livered through “spreaders” placed flush with the Bath floor. While 
filling the Bath the water is drawn from the bottom; when filled, the 
upper stratum of water is made to pass out over a “ weir overflow,” and is 
then returned to the Bath (by the action of the heater or pump as the case 
may be) wid the spreaders. In some cases a specially constructed aérating 
filter is interposed between the overflow and the pump which returns the 
water to the Bath. 


Schemes and estmates furnished on application. 


Manufactured by Taz Rainsow Enernenrine Co., 39, Victoria Street, S.W. 
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DIVISION C.—Cuass III.—Section 2. Cooking Apparatus. 





Herald Kitchen Range. 
Certificate of Merit, 1889. 


To J. WARD & Sons. 
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Descriprion.—It is Constructed with an Improved Lifting; Bottom 
Grating which works upon two Projecting Studs wnderneath the Grate. The 
fire is shallow from back to front, and the Range is made with combined 
open and close fire. The Hot Plates over the fire are made to slide back. 
There is also a Cinder Sifter under the fire. 


Sizu.—4 ft. 


PRIcE,—£16 5s. 6d. 
Manufactured by R. Russeni & Sons, Peel Foundry, Derby. 








Badger’s Kitchener. 
Certificate of Merit, 1889. 

To Worcester SANITARY AND VENTILATING Co. 
Duscriprion.—Can be converted into an open or closed Stove. 
SizEs.—3 ft. to 7 ft. 

PricEs.—£7 to £18, 
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DIVISION C.—Cuass II.—Section 2, (Continued. ) 





Improvements in Kagle Ranges. 
Certificate of Merit, 1890. 


To Tue Eacrte RANGE AND Founnpry Co. 
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Description.—The size of the fire can be increased or diminished as re- 
quired. It can be used as an open range, as shown in the sketch, or made 
into a close stove by closing the hot plate over the fire, and closing the 
doors of the smoke hood at the back. 


S1zEs.—In sizes from 2 ft. upwards. 
PRICES.—From £4 10s. to £150. 


Manufactured by Tut Hacie Rance Co., 176, Regent Street, W. 
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DIVISION C.—Crass III.—Section 2. (Continued.) 


Indicating Damper to Eagle Range. 
Certificate of Merit, 1892. 


To Hagie RANGE AND Founpry Co. 





Dzscriprion.—This shows on the front of the Range exactly at what 
draught the Range is working by indicating the position of the damper. 


PRicE.—6s, 6d. per damper. 


Manufactured by Eacte Range anp Founpry Co., 176, Regent Street, 
and 58, St. Paul’s Churchyard, London; 2, St. Augustens Parade, 
Bristol; Works, Catherine Street, Aston, Birmingham. 





Grecian Kitchen Range. 


Certificate of Merit, 1892. 
‘To ParKHOUSE Iron Co. 


Duscoriprion.—Fitted with two doors and canopy, open and close fire, 
large oven on left hand, coves, and best plate-rack. Hole 3 in. thick. 
Long damper. Rods and knobs, ashpit lining. Back boiler flue, cinder 
sifter to ashpan, cone ventilators, bright edge to roof-plate, sliding fire 
cover, round loose fire bars. 


Sizn,—42 in. * 261m. x 56 in. 
PRICE.— 


Manufactured by Parxnousn Iron Co., Falkirk, N.B. 
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DIVISION C.—Cuass III.—Section 2. (Continued. 





Dow’s Kitchen Range. 


Certificate of Merit, 1892. 
To ParkKuHovuseE Iron Co. 


Descriprion.—Double oven reversing flue to large oven. Hobs ? in- 
thick, coves and polished plate-rack. Bright moulding on front of root 
plate and edges of coving. Two cone ventilators, ashpit linings, ashpan 
with cinder sifter, patent back boiler flue, dampers with rods and knobs, 
heavy fire cover, cups and rings, round loose bars, hobs ground, and range 
Berlin blacked. 


S1zp.—60 in. x-30 in. x 60 m. 


PRICE.— 


Manufactured by ParKkuousE Iron Co., Falkirk, N.B. 


Dublin Kitchen Range, 
Certificate of Merit, 1892. 


To ParkKHousE [Ron Co. 


Descoription.—Fitted with two doors and canopy, open and close fire 
arrangement, double oven or large oven with revolving flue, covings with 
brown and white tiles, having polished plate-rack. ‘‘ Eagle” fire, with 
polished front and heavy fall-bar (bottom fitted to drop ashes through), 
ashpit with linings, and cinder sifter to ashpan. Heavy fire cover with 
cups and rings. Heavy hobs, roof-plate with two cone ventilators. 
Dampers with long rods and knobs, sliding fire cover, patent back boiler 
flue. 


S1zn.—54 in. < 30 in. x 60 in. 


Manufactured by ParxuousE Iron Co., Falkirk, N.B. 


——— 
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DIVISION C.—Cuass III.—Section 2. (Continued.) 





Defries Petroleum Cooking Stove. 


Certificate of Merit, 1889. 


To G. Harrison. 


Blue flame with 
yellow streaks,~ 


Plame spreader =.oee a ae oe ; : 
Metalchininey>--.c5 seam [one at ap rane 7 4 4 mt £ 
Wick cooler. --~~  & —— ee fee ae. 
Burner.------ - - - Sl - - --------- F eet ie y 





Se a ie 
Shewing flame at full power. 

Dezsorrprion.—The object is to burn air with gas generated from oil, so 
as to produce a blue flame without throwing off smoke or smell. The wick 
is surrounded with a ring of peculiar construction, that causes a large 
volume of air to be drawn over the wick, thus preventing the outer surface 
of the wick from getting alight ; the outer surface thus gives off gas which 
is burned on the top of the wick in combination with the air that has 
passed over the wick. 


Sizz.—Height, 11 in. 
Pricrs.—From 17s. 


Manufactured by Tun Merroponiran Licur Company, 43, Holborn 
Viaduct, E.C. 
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DIVISION C.—Cuass Il1I].—Section 2. (Contmued.) 


The ** Beacon” Gas Cooker. 
Medal, 1890. 


To FrneMan, Emery & Co. 









































_ Drscriprion.—Hnamelled inside and outside, Wrought or Cast Iron. 

Double-cased and jacketted with the Patent Non-Conductor. The Shelves 
are made to draw out the full depth of the Oven without tilting or falling. 
New Rise and Fall Grilling Burners for Broiling Chops and Steaks, 
Toasting Bread, Boiling Kettles, &c., fitted to all these Stoves. The 
Burners are of the atmospheric type. 


Sizps.—High: 27, 30, 34, 30, Si, . oO in, 
Wide: 15, 20, 22, 26, 20, 30 in. 
Deep: 15, 19, 0, 23, 24, 26 in. 


PRICES.— £2 5s., £310s., £5 10s £6 10s. £8103, £10 10s, 


Manufactured by FRnmmMan, Emery & Co., Birmingham. 
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DIVISION C.—Cuass III.—Section 2. ( Continued.) 


Artizan Gas Cooker. 
Certificate of Merit, 1890. 


To FreEMan, Emery & Co. 


Derscrierion.—This Artizan Stove is the Beacon Stove in a cheaper 
make, being made of lighter material and single cased. The Burners are 
of the atmospheric type. See page 84. 

S1zzE.— 28 x 18 x 16 in. 

PRICE.— £2 10s. 

Manufactured by Frreman, Emery & Co., Birmingham. 


Westminster Gas Cooker. 
Certificate of Merit, 1890. 


Westminster Gas Cooking Stove, with Bunsen Burner. 
Certificate of Merit, 1892. 


To W. Svea & Co. 





Descrrprion.—The} Oven is ventilated, and lined with Special Double 
Enamelled Iron Plates. The top of the Oven, under the Hot-plate, is 
fitted with Suge’s Enamelled Ribbed Top-plate; this also is specially 
enamelled pure White. These Kitcheners can, therefore, always be cleaned 
immediately after use, and an offensive accumulation of grease and dirt 
is consequently prevented. The Burners in the Oven are of the luminous 
type, and those of the Hot-plate are atmospheric. 


S1zes.—High—31 in., 34 in., 35 in. Wide—20 in., 22 in., 24 in. 
Deep—18 in., 21 in., 22 in. 

Pricres.—£5 14s., £6 15s., £7 17s. 6d. 
| Manufactured by Witt1aM Suee@ & Co., Vincent Works, Westminster. 
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DIVISION C.—Cuass III.—Section 2. (Continued.) 





Apparatus for Cooking by Electricity. 
Medal, 1892. 


To Crompton & Co., =— 
LIMITED. sites 

































































































































































DESORIPTION.—The Electric Oven’ is one of the applications of the use of Electric Cooking 


Apparatus. As no combustion takes place, the oven is enclosed with the exception of a small opening 
for ventilation. The inside plates of the oven are heated by electricity and made radiating surfaces, 
and can be turned on or off at will. When once the oven is heated to the required degree, nearly the 
whole of the current may be turned off, owing to the fact that a very small amount only is required to 
make up for loss by radiation. The heated air cannot escape, there being no chimney. To heat up the 
oven in the first instance with all the switches on, the cost may be more than gas, but atter the first 
fifteen or twenty minutes, when the desired heat is attained, the cost of maintaining the oven at this 
heat is very small. The food is cooked in an absolutely pure atmosphere. The principle is also 
applied to kettles, hot plates, and grills. 


Pricr.—From £7 10s. 


Manufactured by Crompron & Co., Limrrup, Show Rooms, 148, Brompton 
Road, S. W. 
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DIVISION C.—Cuass III.—Section 3. Smoke Preventing Appliances, 


*“‘Tnvicta” Smoke-Consumer and Fuel Economizer. 


Certificate ot Merit, 1890. 


To Tur ImprRiaLt SMoKE-ConsuMER Co. 
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Dezscriprion.—The Apparatus consists of a Hot-air Injector, E, fitted 
inside the Furnace. Air is conducted to the body of the Injector by a 
series of Curved Pipes, C, inside the Furnace, having their Orifices or 
Inlets, D, below the Dead-Plate and turned outwards. The air is injected 
over the Furnace by the aid of a small jet of steam which, mixing with the 
heated air in the body of the Injector, is discharged into the Furnace above 
the fire-grate, and in the directon of the Bridge, in a dry state. 


S1zE.—It can be adapted to any Furnace. 


Prices.—“ Invicta” Hot-air Injector, without Bridge, £8; with Barnes’ Sectional 
Bridge, complete, £12. 


Manufactured by Ton Impprian Smoxe-ConsumuR Co., 69, Falmouth 
Road, S.E. 
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DIVISION C.—Crass II].—Section 3. ( Continued.) 





Boiler-Covering Bricks. 
Certificate of Merit, 1890. 


To Tue ImperRtAL SMOKE-ConsuMER Co. 


Descriprion.—These Bricks are made with Special Studs so as to form 
a Hot-Air Chamber over the Boiler. In case of leakage in the Boiler or 
accident, the Covering can be taken off and replaced without deterioration. 


Sizes.—The Bricks are 9 in. X 44 in. Xx 22 in. thick. 


PrRICES.—3d, each, or 10d. per Super Foot. 


Manufactured for Tun Imppriat Smoxe-Consumzr Co., 69, Falmouth 
Road, S.E. 





Barnes’ Sectional Bridge for Boilers. 
Certificate of Merit, 1890. 


To Tue ImperRIAL SMOKE-CONSUMER Co. 


Duscrietion.—It consists of a series of specially prepared Sections of 
Fire-Clay, arranged to interlock each other. The Sections or Blocks are 
so constructed that the hot gases are prevented from being carried too 
rapidly away, and the Blocks absorbing or retaining the heat impart the 
same to the surrounding Boiler-Tube, whilst the formation of the orifices in 
the Sections direct the passing gases and flames to traverse the walls or 
sides of the Tube. 


Sizzes.—For Boilers, Tubes, 2 ft. 4in. up to 3 ft. diameter. 


PRICES.— £6. 


Manufactured for Tun Impprian SmMoxn-ConsuMer Co., 69, Falmouth 
Road, S.E. 


Improved Fire Bars and Bridge. 
Certificate of Merit, 1890. 


To J. Smeaton, Son & Co. 
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DIVISION C.—Crass III.—Section 4, Lighting, including Electrie 
Lighting. 





“Cromartie” Library Lamp. 
Medal, 1890. 
Toi Witt1amM Suae & Co. 















































“Tanjore” Pattern. 


Descriprion.—Suitable for use as a Library Reading Lamp, &c. Can 
be readily fitted to any pillar, bracket, or pendant. Hach Lamp is fitted 
with a Patent Automatic Governor, for the purpose of correcting any 
variation of pressure. The Lamp is made ina variety of forms, ventilating 
and non-ventilating, suited to different requrements. The “ Tanjore,” 
shown above, has a Nickelled Body and 104 in. Albatrine Shade. 


SIZES AND PrRIcEs of “ Tanjore ” Lamp.— 
3 cubic feet (16 candle gas) per hour, £1 10s. Od, 
4 m . PS £1 16s. 6d. 


Manufactured by Witu1am Suee & Co., Vincent Works, Westminster.. 
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DIVISION C.—Cuass III.—Section 4. ( Continued.) 


Defries Safety Lamp. 


Medal, 1889. 


To G. Harrison. 


SECTION OF OIL FOUNT 





























Dersoriprion.—It consists of an inner tube fixed to the reservoir over 
which the cotton goes, and to the burner is fixed another tube which goes 
down over the wick to within one-eighth of an inch of the bottom of the 
reservoir. Air is admitted into the reservoir from a groove placed outside 
the burner. ‘The result obtained is that no vapour from the oil can come 
in contact with the flame. No oil is spilt if the lamp be overturned. 


Pricres.—From Is. 6d. to £9 5s. 


Manufactured by Tan Mutropvouitan Lieur Co., 43, Holborn Viaduct, B.C. 


[ 129 ] 


DIVISION C.—Crass III.—Section 4. ( Continued.) 


Mercury Gas Governor. 
Medal, 1890. 


To Jamzs Storr & Co. 




















Descriprion.—An inverted Metal Cup, sealed in an annular trough 
filled with mercury. To the centre of the Cup a spindle is fixed, carrying 
at its lower end a Double Valve. Increased pressure from the main or 
fewer lights raises the Cup and partially closes the Valve. Diminished 


pressure or more lights open the Valve, which is regulated by weights on 
the upper end of the spindle. 


S1zzs.—From + in. to 8 in., controlling 10 to 5,000 lights. 
PricEs.—From £1 19s, (4-in.) to £17 11s. 6d. (4 in.), 


Manufactured by Jamus Storr & Co., Fleet Street, London, E.C. ; 
and Vernon Works, Oldham. 
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DIVISION C.—Crass III.—Section 4. ( Continued.) 





Semi-Prism Reflecting Pavement and Roadway Lights. 
Medal, 1890. 


To Haywarp Bros. & ECKSTEIN. 





Derscription.—The Reflecting Prisms throw the daylight in the direction 
indicated by the arrows, and distribute it- over the back portion of the 
apartment, while the Convex Lenses diffuse the light. 


Manufactured by Haywarp Bros. & Eoxstery, 187, Union Street, 
Borough, 8.E. 





Exhibit of Electric Lighting. 
Medal, 1890. 


To C. G. Rezp & Son, 26, North Street, Brighton. 


r $30 5 


DIVISION C.—Crass IlI.—Section 4. (Continued.) 





Noiseless Safety Pavement. 
Certificate of Merit, 1892. 


To H. Suniey. 





Description.—Pieces of wood are inserted in the iron framing between 
the squares of glass to prevent slipping. 
PRICES.—From 7s. to 10s. per superficial foot. 


y Manufactured by H, Sutey, 6, Albert Street, Nottingham. 


Cainks’ Automatic Gas Governor. 
Medal, 1889. 
To Gursr & Curimes. 


Description.—This invention is to secure a means by which the pressure 
of gas in the mains issuing from the Gas Governor may be increased and 
diminished automatically, at such times and to such extent as the consump- 
tion of gas supplied therefrom requires, and thus prevent what frequently 
happens—an excess or deficiency of pressure, arising from the impossibility 
of the man in charge at the gas works being able always to anticipate the 
precise time and extent the pressure is required, consequent on the variation 
of the consumption which takes place in a town from time to time. 


Manufactured by Gust & CurimEs, Rotherham. 
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DIVISION C.—Cuass III.—Section 6. Ventilators. 


Thomasson’s Inlet Ventilator. 
Certificate of Merit, 1889. 


To W. Bennett & Co. 





at EE ERS 





Drscrretion.—An Ornamental Semi-Circular Bracket with a number of 
openings separated by Gills or Divisions for diffusing the incoming air. 
The supply of air can be regulated by a Conical Valve which slides down 
behind the Division. 


PRICE,—10s. and upwards. 


Supplied by W. Buynerr & Co., Ironfounders and Patentees, 8, Nicholas 
Street, Worcester. 
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DIVISION C.—Ciass III.—Section 6. (Continued.) 





Mica Flap Outlet Ventilator, with Hit-and-Miss Front. 
Certificate of Merit, 1890. 


To Haywarp Bros. & Ecxstern. 






































Descriprion.—For the discharge of heated and vitiated air from rooms 
into the smoke flue. The Valves are made of Mica, and open with the 
up current in the flue, but close against down draughts, and prevent 


smoke entering the room. 
Sus. 1 Xb ines WC 7 im 11 Om} 1 I ia 16K 1 a 
PRIcES.— 4/- 6/- 9/- 11/- 16/- 


Manufactured by Haywarp Bros. & Ecxstsry, Union Street, Borough, 
London, S8.E. 
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DIVISION C.—Crass IIlI].—Section 6. ( Continued.) 


Southwark Universal Venetian Ventilator. 


Certificate of Merit, 1890. 


To Haywarp Bros. & EcKsTEINn. 
























































Outlet Section. 


Duscription.—They act as “ outlet” or “inlet,” by reversing them when 
fixing. The Venetians can be set at any angle, and will remain in that 
position without the aid of a cleat hook. 


SizEs.—10 x 8 in.; 12x 10 in.; 14 12im.; 16x 141in.; 18 X12 1n. 
PRICES.— 6/6 8/6 12/6 17/- 18/6 


Manufactured by Haywarp Bros. & Eoxsrern, 187, 189, 191, and 193, 
Union Street, Borough, London, 8.E. 
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DIVISION C.—Cuass III.—Section 6. ( Continued.) 





Ornamental Hit-and-Miss Air Bricks. 
Certificate of Merit, 1890. 


To HaywarpbD Bros. & EcKSTEIN. 














Dusoription.—Consists of an Iron Box, with pierced front, fitted with 
a sliding diaphragm behind. 


DIZES.——-9 in, C3 im. to 18-in, <9" in. 


PRIcES.—From 1s, to 7s. each. 


Manufactured by Hayward Bros. & Ecxstuin, 187, 189, 191, and 193, 
Union Street, Borough, London, 8.E. 
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DIVISION C.—Cuass III.—Section 6. ( Continued.) 


Wall Inlet Ventilator. 
Certificate of Merit, 1890. 


Improved Box Inlet Ventilator. 


Certificate of Merit, 1892. 
To C. Kire & Co. 
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Derscriprion.—Made of Sheet Iron, it is fixed in an opening in the wall, 














mand i ‘i it 


with an ordinary air grating on the outside. The Drawing represents ‘the 
Ventilator open; the Spandrils or Cheeks are pressed closely to the sides 
by Springs to prevent leakage of air, and hold the movable front in any 
position open to closed; internally the Ventilators are fitted with Baffle- 
Plates, by which outside wind force is checked; the clear way through 
them is about half their external measurement. 


Sizzs.—6 in. x 9 in.; 8 in. X 6 in.; 10 in. x 6 in: 
PricEs.—8s. 6d. and 10s. 6d. 


Manufactured by C, Kite & Co., Christopher Works, Chalton Street, N.W 
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DIVISION C.—Cxiass II].—Section 6. (Continued. ) 


Cast and Sheet-Iron Ventilating Gratings with Louvre Valves. 


Certificate of Merit, 1890. 


To H. H=rm. 


Registered No., 147303. 


Description.—This is bricked in | 
the wall and acts as an outlet froma ff 
shaft rising from the heating cham- 
ber. It essentially consists of cast- 
iron frame with horizontaliron ledges, 
acting like a Venetian blind, and is 
openedand closed by means of achain. 


Sizns.—8 X18} in.; 123x183 in. 


PRICES.— 8s, 4d, 13s. 4d. 





Manufactured by H. Herm, 95 and 97, Oxford Street, W. 


Round Ventilating Valves. 
Certificate of Merit, 1890. 


To H. Herm. 


Derscriprion.—An ornamental cast-iron 
frame, with two wing-flaps moved by key or 
fixed handle; or eight fan-shaped flaps moved 
by a spring, acted on by a handle in the centre § 
in front. 


Sizes.—92 in. 12in. 14 in. diameter. 


PRICES,—5s. 6s. 8d. 8s, 6d. 





Manufactured by H. Herm, 95 and 97, Oxford Street, W. 


[ 138 ] 


DIVISION C.—Cuass III.—Section 6. ( Continued.) 


Lock Valve Inlet Ventilator. 
Certificate of Merit, 1892. 
To C, Kirz & Co., Chalton Street, N.W. 
N° GH. 
Wuzdow Sill hale! 





Wirdow Sill 
Inter 


(¢ losed) 
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Derscripton.—Made to fit any openings, but specially suitable for 
window sills of Churches, Schools, &c. The drawing represents the 
Ventilator closed, the locking-lever pressing the valve tightly on its seating, 
thus preventing any leakage of air. To open same, the lever is pulled 
over, bringing the valve perpendicularly in the centre, thus giving a clear 
full way through the Ventilator. 


PRICE AND S1izzE.—From 13s, 6d.; 9in. x 44 in. 


Manufactured by C. Kirn & Co., Christopher Works, Charlton Street 
London, N.W. 
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DIVISION D.—PERSONAL AND DOMESTIC 
HYGIENE. 
DIVISION D.—Section 1. Clothing. 


Anatomical Boots. 
Certificate of Merit, 1889; Medal, 1892. 


To NATHANIEL BLETCHLY. 





Description.—The Boots are designed to fit the natural shape of the 
feet, and are noiseless. 


PricEs.—From £1 2s, Directions for self-measurement on application. 
Manufactured by Natuanie, Brutcuiy, 89, Northgate Street, Gloucester. 





Cellular Clothing. 
Medal, 1889. 


Cellular Fabrics. 
Medal, 1890. 


To Top CELLULAR CLOTHING Co. 





rae es AEE ee 

Duscriprion.—The Fabric is made so that the outside presents an open 
Cellular appearance, while the reverse side is more closely woven. The 
material being porous, retains a film of warm air around the body, and at 
the same time allows the excretions to pass off from the skin. It is made 
in Cotton, Merino, Wool, or Silk. 

PrRIcES.—Shirts, 5s. 6d. to £1 5s.; Pyjamas, £1 6s, to £2 12s, 


Manufactured by Tus Cruuutar Croruine Co., 124, London Wall, E.C. 
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DIVISION D.—Section 1. ( Continued.) 





Sanitary Hat Linings. 
Certificates of Merit, 1889 and 1890. 


To D. W. WALL. 





Derscription.—The Lining suspends the Hat. A larger surface than 
usual being in contact with the head, weight is distributed and therefore 
less at any given point. The forehead, the part unprotected by a cushion 
of hair, is relieved of all pressure. 


PRicES.—From 5s, 6d. upwards. 


Manufactured by D. W. Watt, 2, Camberwell Gate, 8.E. 
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DIVISION D.—Section 1. (Continued.) 





Nature-form Boots and Shoes for Children. 


Certificate of Merit, 1892. 


To HotpEen Bros. 
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“Straight” Shoe, as commonly worn. No. 2—A Natural Foot of a Child. 


No. 


Shoe. 


No. 3—“ Nature-form ” 


Descriprion.—These are made upon the lasts corresponding exactly to 
the natural form of the foot, and in four different widths to each length, 


thus ensuring a fit whether the foot is broad or narrow. 


PricE.—From 8s. 


Manufactured by Hotpen Bros., 223 & 223, Regent Street, W. 


[ 142 ] 


DIVISION D.—Section 1. (Continued,) 


Hygienic Corsets. 
Certificate of Merit, 1892. 


To Hurts, Son & Co. 





Description.—A Corset and Bodice combined (known as the Platinum 
Anti-Corset), fitted with unbreakable bones, so arranged that all are 
removable for washing. In cotton, pure wool, Turkey red, and other 
materials. 


Pricz,—From 6s. 1ld. 


Manufactured by Herts, Son & Co., Limirep, Ridgmount Street, W.C. 
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DIVISION D.—Section 1. ( Continued.) 





System of Hygienic Dress Cutting. 


Certificate of Merit, 1892. 
To F. H. Kyieuts. 





Description.—The pattern for the Bodice is made in three pieces called 
Seale used for straight lines only, and has on it calculations for Back on 
one‘side and for Front on the other, and the Chart which represents all 
the curves required are used with it. The Sleeve Chart has on its right 
side the top part of sleeve, and on the left side the under position. The 
System also includes a Skirt Cutter, which is suitable for designing twelve 
different styles of skirts. The material of which the Charts are made is 
unbreakable. 

PRIcE.—10s. 6d. for complete System, including Book of Instructions. 


Manufactured by Knicuts’ Kuropean Dress Currine Association, 
Reading. 





Men’s India Rubber Boots Ventilated and Lined with Felt. 
Certificate of Merit, 1892. 


To J. J. THornton & Co. 
Duscription.—These India Rubber Boots are ventilated by means of 
tubes down the sides and about the feet. They are made without seams. 
S1zEs.—In all sizes. 
PRICE.—25s. per pair. 
Manufactured by J. J. THornton & Co., Southsea and Brighton. 
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DIVISION D.—Section 2. Beds and other Furniture. 





Exhibit of Church Fittings. 
Certificate of Merit, 1890. 


To G. M. Hammer & Co. 


Dezscription.—Lecterns, Altar Tables, Pulpits, Church Seatings, Prayer 
Desks, Reading Desks, Vestry Fittings, Brass Work Fabrics, &c. 


Manufactured by G. M. Hamuer & Co., 370, Strand, W.C. 








Down Covered Air Cushions. 
4 Certificate of Merit, 1892. 


To J.J. THornton & Co. 


Desorrprion.—These Cushions are an improvement upon the old style 
of airproof Cushions, being made or covered in fancy materials, and also 
having a covering of down. 


S1zes.—Made in all sizes and shapes. 
PricEs.—From 10s. 6d. 


Manufactured by J. J. THornron & Co., India-Rubber Manufacturer, 
Southsea and Brighton. 
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DIVISION D.—Section 2. (Continued.) 


Wire Mattresses and Adjustable Bed Rests. 
Certificate of Merit, 1890. 


To WALTER WALKER. 
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Description.—The tension of the web is alterable at will, by tightening 
or slackening the adjustable screws. The Mattress can be quickly taken to 
pieces for shipment or removal. 

S1zEs.—3 ft. to 5 ft. 

PRiIcES.—From 12s, 6d. to £1 6s. 6d. 


Manufactured by Wattnr Waker, Grambian House, 163, 164, 165, 
Western Road, Brighton. 


Bath Chair. 
Certificate of Merit, 1890. 
To J. L. Briepun & Co. 
Description.—Suitable for sitting or lying posture, Spring Back and 
Cushion ; for drawing by Hand, Donkey, or Pony. 
Pricx,—For Hand-drawing, £52 10s. Shafts and Bar for Donkey or Pony, £2 2s, 


Manufactured by J. L. Briapen & Co., 187, Western Road, Brighton. 
k 
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DIVISION D.—Section 3. Hospital and Sick Room Appliances. 





Excelsior Adjustable Invalid Chair and Couch. 


Certificate of Merit, 1890. 


To J. Mirts. 





Pricres.—From £9 to £15. 
Manufactured by J. Mruus, 24, North Road, Brighton. 


Crutch with Side Handle, 


Certificate of Merit, 1890. 
To KE. A. B. Bravmont, 
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DIVISION D.—Section 3. (Continued.) 





Medicine Chest and Pocket Cases. 
Certificate of Merit, 1890. 


Travelling Medicine Chests. 
Medal, 1892. 


To Burrovuens, WELLCOME & Co. 































































































B.W.& Ce 


Duscrretion.—The “ Indian” Medicine Chest is made of matured teak 
wood, fitted with metal trays, and contains a supply of medicines. 


PricEs.—B. W. & Co. Calf-covered Pocket Case, containing sixteen 4-oz. vials, 
from 20s. each; ‘‘ Indian” Medicine Chest, fitted with 20 x 2 oz. Stoppered Bottles 
only, £1 15s., retail; ditto, complete with Medicines, Instruments, and Guide Book, 
&e.. from £3 15s., retail; B. W. & Co. “ Antidote” Case, £3 3s.; B. W. & Co. Urinary 
Test Case, £2; ‘‘ Congo” Medicine Chest, without medicines, £3 5s., retail; ‘* Living- 
-tone ” Medicine Chest, from £2 each. 


Manufactured by Burroucus, WELLCOME & Co., Snow Hill Buildings, E.C. 
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DIVISION D.—Section 3. (Continued.) 





Surgical Dressings. 


Medal, 1889. 


To Tue Liverproot Lint Co. 


Description anpd Usr.—Lints for Surgical Purposes, manufactured from 
Flax and Cotton Yarns, absorbent, pure, and tearable. Bandages in open 
porous material, both grey and bleached, absorbent, and of close heavy 
cloth. Cotton Wools, absorbent, bleached, and grey. Surgeon’s Tow, 
Carbolised Tow, an antiseptic dressing. Splint Padding, a combination of 
tow and absorbent wool. Protective Lint—ordinary Lint having attached 
a waterproof backing. 


Manufactured by Tue Liverpoot Lint Company, Mark Street Mills, 
Liverpool. 





Prepared China Grass for Surgical Purposes. 


Certificate of Merit, 1889. 
To Tuer Liverpoot Lint Co. 


Duscriprion.— A vegetable fibre possessing natural absorbent properties 
in excess of any absorbent power that can be given to cotton fibre. 


Manufactured by Tun Liverpoon Lint Company, Mark Street Mills, 
Liverpool. 
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DIVISION D.—Section 4. Domestie Appliances. 
Hygienic Dust Bin. 


Certificate of Merit, 1889. 


To Henry Daan. 





** Bland” Copying Machine. 
Certificate of Merit, 1889. 
To W. Brann & Co. 


Manufactured by W. Buann & Co., Highfield Works, Leicester. 





Venetian Blind Fittings. 
Certificate of Merit, 1890. 


; 
To Smitu, Cottier & Co. 


Duscription.—These Fittings dispense with the ordinary fixed head- 
piece, and can be removed easily. They can be re-laddered or re-corded 
without unscrewing. 


PRICE.—2s. 6d., consisting of 3 Polished Brass Pulley-Wheels, 2 Brass Slotted 
Brackets and Stee] End-Caps. 


Manufactured by Smrrn, Corniur & Co., 29, Aldermanbury, E.C. 





China Slop Pails, 
Certificate of Merit, 1890. 
To J. Haryzs, Brighton. 
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DIVISION D.—Section 4. (Continued.) 





Embroidery Machine. 
Certificate of Merit, 1890. 
To A. WILLIAMS, 


Excelsior Dust Chute. 
| Certificate of Merit, 1890. 
To J. Smzaton, Son & Co. 

Descriprion.—On the Chute being opened for the purpose of receiving 
ashes, all connection with the Ash Flue is shut off; no dust can escape, 
owing to draught or other causes, or in cases of ashes being deposited 
from Chutes connected with the same flue, placed in upper or lower rooms. 
Made of cast-iron, the door being sealed when shut with a rubber flange 
on front. 

PRIcES.—Large, 18s. 6d.; Small, 15s. 6d.; Special, suitable for Artisans’ Dwellings, 
12s. 6d. 

Manufactured by J. SMuaron, Son & Co., 56, Great Queen Street, W.C. 


4 





Model Working Dairy. 
Certificate of Merit, 1889. 


To Miss McCuzop SpooNrr, Worcester. 


Model Dairy. 
Medal, 1890. 
To ArtHuR DANN. 
Description anp Usn.—Cream separating by centrifugal force; the 
Jersey Creamer; Churning Butter; Working same, and weighing and 
making up ; Cream Cheese making. 
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DIVISION D.—Section 4. ( Continued.) 





Victoria Churn. 
Certificate of Merit, 1890. 


To ARTHUR DANN. 





























Description.—This Churn is in the form of a barrel, without heaters 
either fixed or movable, and revolves over end ways. The entire end of 
the Churn forms the lid; hence, there are no corners out of sight, and it 
is easy to keep it clean. Set into the lid is a glass window which admits of 
the contents inside the Churn being seen, thereby preventing overchurning. 


SIzEs.— 2, 3, 4, 6, 2), 12 Gallons. 
Pricks.—£2 10s. £3 £3108. £458. £4158. £5 5s. 
Manufactured by Darry Suppiy Co., Museum Street, London, W.C. 





Arctic Freezer. 
Certificate of Merit, 1892. 


To Arctic FREEZER SYNDICATE. 


Drscrietion.—Consists of a cylinder containing ice, which dips into 
a shallow saucer containing cream or syrup. As the cylinder is revolved 
it carries away some of the syrup, which freezes on to its surface, and is 
removed by a scraper before that part of the surface again reaches the 
syrup. The syrup is slowly poured in, to supply the quantity taken up 
by the cylinder. 
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DIVISION D.—Section 4. ( Continued.) 


Black’s Signalling and Speaking Tube Apparatus. 
Certificate of Merit, 1889. 


To R. W. Tomtinson, 





\\ \ 


\ 


\\ 





Descriprion.—The Speaking Apparatus and Bell are combined in one. 
It can be used as a Signal Bell only, or as a Speaking Tube. By pressing 
the india-rubber ball at the mouthpiece a bell is rung at each end of the 
Tube. When the mouthpiece is lifted a little valve falls out of the seat or 
neck of the mouthpiece, and the Tube is clear for speaking. 


PrickEs.— 10s. 6d. and 15s. 6d. each end. With Indicator, 1s. 6d. extra. 


Manufactured by BAXENDALE & Co., Miller Street, Manchester. 
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DIVISION D.—Section 4. (Continued.) 





Domestic Motor. 
Medal, 1892. 


To Crompton & Co., Limrrep. 





Descriprion.—The Electro-motor is a little machine made on the; prin- 
ciple of the dynamo, but instead of producing currents of electricity, it uses 
them. ‘Thus electricity on being passed to the Motor causes it to work, 
and the armature rotating at considerable speed gives out power. Sewing 
machines, boot cleaning machines, polishers, ventilators, pumps, coffee 
grinders, hair brushing machines, and a multitude of other applications 
of mechanical power may be used in combination with the electro-motor. 


Sizes.— ;4, to any size. 
PRIcES.—From £7 10s. 


Manufactured by Crompron & Co., Limrrep, 148, Brompton Road, 8.W., 
Queen Victoria Street, E.C., and Chelmsford. 
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DIVISION D.—Section 4. (Continued.) 


Alpha Cream Separator. 


Medal, 1892. 


To Norte Wits Datrry Co. 





























Descriprion.—-This machine is fitted with Alpha improvements. 
PRIcE.—Hand power, separates 65 gallons per hour, complete, £29, 


Sold by Tun Darry Surrry Co., Limirep, Sole Agents, 28, Museum 
Street, London. 
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DIVISION D.—Section 5. Sehool Fittings. 





School Furniture. 


Medal, 1890. 


To G. M. Hammer & Co. 

























































































































































































Descrrprioy.—The “ Lovise” Single Desk is fitted with Metal Runners, 
on which the Desk slides backwards and forwards, allowing ample room for 
ingress and egress, and yet when drawn close to the scholar preventing 
stooping, and having a comfortably shaped back to the seat, securing a 
healthy position of the body. Many other kinds of Desks, including 


Convertible Desks, forming Tables, Seats, &c., and all kinds of School 
apparatus. 


SIZES.— SLIM, - do 1., oo mm. 
PricEs.—Varnished deal, £1, £1 ls. £1 2s, 


Manufactured by G. M. Hamuur & Co., Strand, W.C. 
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DIVISION D.—Section 5. CContinued.) 





The ‘ Ceres” Automatic Letter and Card File Cabinet. 


Certificate of Merit, 1892. 
To T. Bowarmr Vernon, the Inventor and Patentee. 
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No, 1 Letter File. Dimensions 20x12 94 in. high, 

Descriprion.—A method of keeping Letters and Documents; also Card 
Files with Automatic Slide, with or without the rod, for indexes, lists, &c. 
The system is worked in File Boxes, Cabinets of Drawers, Writing Tables, 
or other receptacles, the Letters being arranged, standing up, at a con- 
venient slope against a sliding support. The order of arrangement may 
be either alphabetical or numerical, or blank headings can be supplied to 
suit individual requirements, 7 


PricEs.—In Wood (covered cloth)—No. 1, for 2,000 Letters, £1 5s, 6di_ Ne. 3, 
1,000 Letters, 17s. 6d.; Yale Lock (unpickable), 4s. 6d. extra. Some twenty other 
patterns are made with capacity up to 25,000 Letters in a single alphabet. 


Full Descriptive Catalogue, with suggestions as to keeping papers and 
utilising the Card System, on application. 


Manufactured by T. Bowarmr Vurnon, Albany Buildings, 39, Victoria 
Street, S.W. 
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DIVISION D.—Section 6. Gymnastie Applianees. 


‘‘Harrow ” Safety Bicycle. 


Certificate of Merit, 1890. 


To HattiweEtt & Co. 


.» 











Desorierion.—EHach Machine weighs, with Saddle and Pedals, from 
36lbs. to 40lbs. 26 inch Driving-Wheel, 28 inch Steering-Wheel, 
Warwick's Rims, Ball Bearings throughout, including Head and Pedals, 
17 inch Cushion, Tyres with 7 inch hole, Brighton Adjustable Spring 
Footrests, “Harrow” Steering Lock, Bottom Bracket with Bearings 
outside of Chain Wheel; Band-Brake on Crank-Axle. 


Geared, 58 in. 


Prices.—£21 15s.; Boothroyd Pneumatic Tyres, £1 10s. extra. Dunlop Pneumatic 
Tyres, £3 lds. extra. 





SIZE. 





Wicker Mail Cart. 
Certificate of Merit, 1890. 


To HALLIWELL -& Co. 





PRICE—2Z35 /s. 6d. 


Manufactured by Hattrweit & Co., Pool Valley, Brighton. 
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DIVISION D.—Section 7. Foods. 





Florador Food. 


Certificate of Merit, 1889. 


To McLean & Son, Edinburgh. 


Drscriprion.—It is made from Wheat by a special process, whereby the 


nutritious parts are presented in a granular form. 
Sizus.—# lb., $1b., 1 lb. packets, 


Pricres.—l4d., 3d., 6d. 


Manufactured by FLtorapor Foop Company, 19, Washington Street, 
Glasgow. 





Frame Food Extract. 


Certificate of Merit, 1889. 


To Framn Foop Company, Limitep. 


Descriprion.—The nutritious matter is extracted from Wheat Bran by 
a mechanical (not chemical) process. The Extract is supplied in the form 
of a fine powder for adding to Bread Flour (1 oz. Extract to 5 Ibs. 
flour), Corn Flour, Cocoa, and all farinaceous food stuffs; also to soups, 
gravies, &c. It is the specially nutritive feature in ‘“ Frame Food ” Diet. 
Sizms.— lb., 41b., 1 1b. Tins. 
Pricres.—l0d. Is. 6d. 2s, 10d. 


Manufactured by Fram Foop Company, Limirep, Lombard Road, 
Battersea, London, 8. W. 
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DIVISION D.—Section 7. (Continued). 





Preserved Fruits. 


Medal, 1889. 
To VALE OF EvEsHAM Fruit PRESERVING Co. 
Packed in Glass Bottles. 


Manufactured by VALE oF Hvesuam FRvir PReservine Co., Pershore. 





Cocoa. 
Certificate of Merit, 1889. 


Cocoa Essence. 


Certificate of Merit, 1892. 


To CapBURY Bros. 


Manufactured by CapBury Bros., Birmingham. 





Edwards’ Desiccated Soup, 
Certificate of Merit, 1889. 


To FrepERIcK Kine & Co. 


Made by Frepericx Kine & Co., Belfast. 





Case showing the Relative Constituents of Various Milks. 


Certificate of Merit, 1890. 


To Epwarp WYBorn. 
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DIVISION D.—Section 7. ( Continued.) 





Currie Powder and Paste. 


Certificate of Merit, 1890. 


To J. EDMUNDS. 


Duscrrerion.—‘‘ The Empress ” Currie Powder is prepared from an old 
Indian recipe, with Oriental seeds, spices, etc. ‘‘ The Empress” Currie 
Paste is also prepared from an old Indian recipe, with Indian and other 
fruits amalgamated with the ‘“‘ Empress” Currie Powder. It is used in 
dishes of Currie to give a piquant flavour. 


Pricrs.—ld. Packets; 4d., 6d., 1s., 1s. 6d., 2s. 6d., Bottles; 1lb., 4lb., 7lb., 141b. 
28lb., Tins; 1 cwt. and 2 cwt. Casks. 


Manufactured by Josppx Epmonps, “ Empress” Indian Condiment 
Warehouse, Belper Street, Barnsbury, N. 


Germ Bread and Flour. 


Certificate of Merit, 1890. 
Pods CLARE. 


Duscription.—‘‘ Germ Flour” consists of the separated Germ of Wheat, 
partly cooked by the action of super-heated steam, and then mixed with 
fine wheat flour. The Bread is prepared from the Flour by a process of 
rapid fermentation, which ensures the retention of the flavour. From 
“Germ Flour” is prepared a Yellow Bread. It is also suitable for making 
into Biscuits, Scones, and Infants’ Food. 


Sizp.—Made in ordinary loaf and biscuit sizes. 
PricEs.—Sold at same price as “ best” bread. 


Manufactured at J. J. CuarKx, Goldstone Bread:Factory, Brighton. 
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DIVISION D.—Section 7. (Continued). 
Assam Tea. 
Certificate of Merit, 1890. 
To Tur Matra Cua Tra Company. 
PRICES.—F rom 2s. per pound. 


Manufactured by Ton Mura Cua Tza Co., Dibrugart, Assam. 


Essence of Beef. 
Certificate of Merit, 1890. 
To HH. KA Hpee. 


Duscriprion.—LHssence of Beef is made from meat juice, without the 
addition of water, gelatine, or any other extraneous substances. It is 
put up in bottles instead of tins, and does not come into contact with 
metal. 


PricEs.—In Bottles, 2s. 6d. and 3s. 6d. respectively. 
Manufactured by H. K. Epa, Farringdon Road, E.C. 


Rizine Food. 
Certificate of Merit, 1890. 
To Rizixnz Foop Company, Limirep. 


Descriprion.—Rice of a special kind is subjected to a high, moist 
temperature, and afterwards dried and pressed into flaky shapes by means 
of hot cylindrical rollers. This process partly cooks the Rice and removes 
a portion of the excessive starchy element. 


Size.—1 lb. packets. 
PRICE,—6d. each. 


Manufactured by RiztyzE Foop Company, Liwirep, 87, Borough High 
Street, S.E. 


U 
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DIVISION D.—Section 7. (Continued.) 





Meat Preparation. 
Medal, 1890. 
Beef Essences. 
Medal, 1892. 


To Branp & CoMPANY. 


_ Description.—Specialties for Invalids, consisting of Essences of Beef, 
Mutton, Veal and Chicken, Concentrated Beef Tea and other Broths, 
Savoury Meat Lozenges, Turtle Soup and Jelly, Calf’s Foot Jelly, Albu- 
minous Extract of Beef. 


Manufactured by BRanp & Company, Mayfair. 





Improvements in Bread Making. 
Medal, 1890. 
To J. J. Cuarx, 


Drsoripti10on.—These Improvements consist essentially in the building 
of a large factory, specially designed for the manufacture of Bread and 
Confectionery, which is fitted throughout with ovens and machinery of 
approved kind. 


Manufactured by CLArK’s Bread Factory, West Brighton. 


, Delft Rye Yeast. 
Medal, 1890. 
To A. BARHAM. 


Manufactured by Durr Ryn Yuast Co., Delft. 


[ 163 ] 


DIVISION D.—Section 7. (Continued) 





Coffee Extract. 
Certificate of Merit, 1892. 


To E. CiarKx & Co. 
S1zEs.—3 o7., 64 oz., 13 0z., 27 oz. bottles. 
Prickes.—6d., 1s., 2s., and 4s, 


Manufactured by KE. Cuarx & Co., Queen’s Road, Battersea. 





Malt Extracts. 
Certificate of Merit, 1892. 


To Burrovucus, WELicome & Co. 





Duscription.—Kepler Extract of Malt, made from barley. Kepler 
Solution of Cod Liver Oil in Malt Extract. The Kepler Essence of Malt : 
This is a liquid preparation of about the same consistency as glycerin, and 
is virtually a saturated solution of diastase and the natural phosphates as 
existing in barley malt. 


Sizes.— 2 lb. and 13 lb. 


PRICES.—2s. 6d. and 48 


Manufactured by Burroveus, WEeLtcomE & Co., Snow Hill Buildings, E.C. 





Corn Flour. 
Medal, 1892. 


To Brown & PoLson. 


Duscrietion.—Manufactured from maize by a process patented by them, 
and which is designed to secure the absence from it of the oil and fatty 
matter, and render it essentially the same in all respects as arrowroot. 


Pricx.—Lists to be had on application. 


Manufactured by Brown & Potson, Royal Starch Works, Paisley, N.B. ; 
99, Queen Victoria Street, London, E.C. 
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DIVISION D.—Section 7. ( Continued.) 





Vegetable Seeds. 


Medal, 1892. 


To Surron & Sons. 


Manufactured by Surron & Sons, Reading. 








*“* Mosquera” Beef Meal. 


Medal, 1892. 
To MosaquEeRrA-JtLtIa Foop Co. 


Descriprion.—Mosquera’s Beef Meal is a desiccated Powdered Beef, 
artificially digested by aid of certain vegetable ferments. 


Sizu.—In 3 lb. packages or bulk. 
PRICE,—2s. 6d. per 4 lb. package. 


Manufactured by Mosqurra-Juxt1a Foop Co., Detroit, U.S.A., and 
21, North Audley Street, W. 





Mazawattee Ceylon Tea. 


Certificate of Merit, 1892. 
To Mazawatrrne Creyton Tra Company. 
Prices.—From 1s, 10d, per lb. 


Manufactured by Mazawatrgn Cryton Tna Co., 49, Eastcheap, H.C. 
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DIVISION D.—Section 8. Domestie Filters. 





Cheavin’s Water Filter, with Remcvable Plate. 
Certificate of Merit, 1889. 


To J. Warp & Son. 
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DESCRIPTION. 





The Removable Plate Filters can be taken to pieces, 
cleansed (leaving the whole of the interior open for inspection), and re- 
charged with new Idiocathartes. Nothing comes in contact with the 
water but Stoneware and the new Idiocathartes and Asbestos. 


SIZES. + Gallon to 36 Gallons. 





PricEs.—lIs. 6d. to £7 3s.; re-charges, from ls. 6d. to £1 Is. 


Manufactured by THe Futnam Porrery anp CuHeavin Fitter Co., 
Limited, Fulham, 8.W. 
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DIVISION D.—Section 8. (Continued.) 


Bond’s Regulating Filter. 


Certificate of Merit, 1889. 


To Tue Sanitary AND Ciconomic Association, LIMIrep. 
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Descrretion.—Consists of an Earthenware Jar, divided into two unequal 
sized Chambers by a slate diaphragm cemented in. The upper Chamber 
is partly filled with the filtering material “Carferal.” A perforation in the 
earthenware is made in the lower portion of the upper chamber, and a cor- 
responding perforation is also made in the lower chamber. An aluminium 
tube connects the two chambers, and is fixed externally, having one end 
placed through each perforation, the tube being fitted with a regulating 
tap, which governs the rate of flow and filtration. A glass in the tube 
permits the flow to be seen. 


Sizus.—2 and 4 Gallons. 
PRicES.—From 18s. 6d. 


Manufactured by Top Santrary anp Ciconomic Association, LIMirep, 
Gloucester. 
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DIVISION D.—Section 8. ( Continued.) 


Circulating Arrangement for Filters. 
Certificate of Merit, 1890. 
Morris Circulating Principle of Water Filtration. 
Medal, 1892. 


To THe Morris TusE AMMUNITION Co. 











































































































Descrrprion.—The Filter is arranged with Vertical Annular Divisions, 
so that the water has to pass through a large quantity of the filtering 
material in the directions indicated by the arrows in the drawing. 


Sizes.—From 2 Quarts to 12 Gallons. 
PricrEs.—From 14s, to £4 10s. 


Manufactured by Tun Morris Tusn Ammunition Co., 11, Haymarket, 
Daw, 
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DIVISION D.—Section 8. | ( Continued.) 
Berkefeld Filter. 


Certificate of Merit, 1892. 


To BERKEFELD FittTer Co. 


















































Dzscriprion.—This Filter consists of Cylinders made from Fossil Earth 
obtained from Kieselguhr mines in Hanover. The Cylinders can be burned 
or boiled at any time to ensure a complete purification and sterilisation. 
House Filter, style H, to attach to supply pipe: specially designed for 
household purposes; made of cast iron, bronzed, and enamelled inside ; 
taps and fittings nickel-plated. These Cylinders are made in two sizes, 
Candle A (8 in. by 1 in.) specially designed for laboratory use, and Candle 
B (104 in. by 2 in. diam., 1} in. bore), giving an actual filtering surface of 
half a square foot, and capable of filtering six hundred gallons of water a 
day under a pressure of forty-five pounds. 


Sizes.— Height, 18 in. Diameter, 3 in. 
PRICE.—£2 2s, 


Manufactured by Toe Burxurenp Finrer Co., Limrrep, 121, Oxford 
Street, W. 
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DIVISION D.—Section 8. (Continued.) 





Porcelain Screw Tap for Filters. 
Certificate of Merit, 1892. 
To. C. E. Girrens, Limrrep. 


Descriprion.—This Tap screws directly into the earthenware of the 
Filter. 


Manufactured by C. E. Girruns, Limrrep, 18, Paper Street, Redcross 
Street, E.C. 





DIVISION D.—Section 9. Mineral Waters. 





Mineral Waters. 
Certificate of Merit, 1890. 
To SHELVEY & Co. 


PRICES.—Soda Water, 2s. 6d. per doz.; Lithia Water, 3s. per doz.; Seltzer Water, 
os. per doz.; Potass Water, 2s. 6d. per doz. 


Manufactured by SHutvny & Co., Brighton. 





Potash, Seltzer, and Soda Waters. 
Certificate of Merit, 1892. 


To C. Mumsy & Co. 


Manufactured by C. Mumpy & Co., The Hard, Portsmouth. 


EUs 
DIVISION D.—Section 9. ( Continued.) 


Potash, Soda, Seltzer, and Lithia Waters. 
Certificate of Merit. 
To A. F. PErxiys. 
The above-named waters are available through town and country agents, 
in screw-stoppered, corked, and syphon bottles, at uniform prices: one 


quality is alone manufactured. 


Manufactured by A. F, Perkins, Hyde Park Factory, Southsea. 





DIVISION D.—Section 10. Soaps and other Detergents. 





Carbolic Soaps. 
Medal, 1889. 


To F. C. Catvert & Co. 


Pricres.—Carbolic Toilet Soap, 6d. per Tablet; Carbolic ‘“ Anti-Mosquito ” Soap, 
6d. per Tablet ; Carbolic Nursery Soap, 6d. per Tablet; Carbolic Shaving and Tooth 
Soap, 6d. and 1s, per Tablet or Stick; Carbolic “ Prickly-Heat” Soap, 6d. and 1s. per 
Bar ; Carbolic Domestic Soap, 6d. per 11b. Bar; Carbolic Scouring Soap, 4d. per Ib. 
Bar ; Carbolic Soft Soap, ls. and 2s. per 1-lb. and 2-lb. Jars. 


Manufactured by F. C. Catvurt & Co., Manchester. 





Vinolia Soap. 
Certificate of Merit, 1889; Medal, 1892. 
To BLonDEAU BT CIE, 


Descriprion.—A white Toilet Soap, neutral, milled and superfatted; the 
basis made with edible fats, and only pure essential oils used as scents. 


Pricss.— Premier, 4d; Floral, 6d.; Balsamic, 8d.; Toilet (Otto), 10d.; and Vestal, 
2s, 6d. per Tablet. Shaving Soap: Sticks, 6d., ls., 1s. 6d., and 2s. 6d. per Stick ; 
Flat Cakes, 1s., 2s., and 3s. 


Manufactured by Buonpnau Ev Ciz., Ryland Road, London, N.W. 
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DIVISION D.—Section 10. ( Continued.) 





Sunlight Soap. 
Certificates of Merit, 1889 and 1890. 
To Lever Bros. 


Made by Lever Bros., Port Sunlight, Birkenhead. 





Toilet Soaps. 
Medal, 1889. 


To Epwarp Cook & Co. 


Descript7oN.—Savon de Luxe (made by a new process), and Toilet Soaps 
of every description; also Soap-Cream for infants and Shaving-Cream, 
scented, suitable for the Nursery aud Toilet. 


Manufactured by EDwaRD Cook & Co., Soap Makers, London, E. 





Primrose Soap. 


Certificate of Merit, 1890. 
To JoHn EversHepD & Son. 
Derscription.—Made from “ Tallow ” and Alkali. 


Manufactured by J. EversHep & Son, Brighton. 
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DIVISION D.—Section 10. ( Continued.) 


Lanoline, and Preparations containing it. 
Certificate of Merit, 1890. 


To Burrovucus, WELLCOME, & Co. 


DerscripTion.—“ Lanoline” is a preparation of the fat obtained from ~ 
sheep’s wool, and being natural to the skin and hair, is absorbed by them 
at once. 


PricEs.—“ Lanoline,” 1-lb. and 7-lb. Tins, any quantity, 2s. 8d. per lb.; “ Lano- 
line” (Anhydrous), 1-lb, Tins, 3s. 4d. per lb.; ‘“‘Lanoline” Ointment Base, 2s. 2d. 
per lb.; ‘“‘ Lanoline” Pomade, Is. 6d. each; “ Lanoline” Cold Cream, in Bottles, 
ls. 6d. each; “ Lanoline” Toilet Soap, from 6d. per Cake; Toilet “ Lanoline,” 6d. 
and ls. each. 





Manufactured by Burroveus, Weiicome, & Co., Snow Hill Buildings, 
HC. 





Hydroleine. 
Certificate of Merit, 1890. 
To H. K. Evan. 


Descrrption.—A. Cleansing and Water-softening preparation in the form 
of Soap Powder. 


Prices.—l6s, 9d. per cwt.; and in 1d, and 3d. Packets. 


Manufactured by Tun New Hyprorutne Co., Limrrep, Ashby-de-la-Zouch. 
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DIVISION D.—Section 11. Antisepties and Disinfectants. 


Carbolic Acid Preparations. 
Medals, 1889 and 1890. 


Pure Carbolie Acid. 
Medal, 1892. 


To F. C. Canvert & Co. 


Duscriprion.—No. 5 Concentrated Carbolic must be well mixed with 
water, in proportion of one ounce of Acid to two quarts of water; and 
forms a solution of sufficient strength for deodorising drains, stables, &. 
and for cleansing rooms infested with insects. 

Fifteen per cent. Carbolic Disinfecting Powder is an inert non-cohesive 
base, combined with fifteen per cent. of Genuine Carbolic in a free state. 


Pricges.—No. 5 Carbolie Acid, in ribbed Bottles, from 1s. to 6s.6d. Fifteen per 
cent. Carbolic Disinfecting Powder, from 6d. to Is. 6d. 


Manufactured by F. C. Catvurt & Co., Bradford, Manchester. 





Jeyes’ Perfect Purifier. 
Certificate of Merit, 1889. 


Jeyes’ Fluid. 
Certificate of Merit, 1892. 


To JnyvEes’ SANITARY Compounns Co, 


Duscriprion.—It is a mixture of such portions of Distilled Coal 
Creosote as contain the maximum of neutral basis and other antiseptic 
principles, used for disinfecting purposes. It is not poisonous, and can be 


mixed with water in any proportion. 
PricEs.—In Bottles, 6d. and 1s. each; 6s, per Gallon. 


Manufactured by Juvps Santtary Compounps Co., Limirep, 43, Cannon 
Street, London, F.C. 
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DIVISION D.—Section 11. ( Continued.) 





Improvements in Pharmaceutical Preparations, 
Medals, 1889 and 1890. 


To Burroveus, WELLCOME, & Co. 


PriIcEs.—‘ Tabloids” of Compressed Drugs—Beef and Iron Wine, 2s. 6d. per 4lb. 
Bottle, 4s. 6d. per lb. Bottle. Beef and Iron Wine with Quinine, 3s. per 4lb. Bottle, 
5s. 6d. 1lb. Bottle. Kepler Extract of Malt, 2s. 6d. per #lb. Bottle, 4s. per 14lb. 
Bottle. Kepler Solution of Cod Liver Oil in Malt Extract, from 2s. 6d. per Bottle. 
Pure Trypsin (Fairchild), 2s. per j0z., 6s. per loz. Hamamelis Virginica (Witch 
Hazel) Hazeline, ls. 6d. per <lb. Bottle, 4s. 6d. 1lb. Bottle. Hazeline Cream (pre- 
pared with “Lanoline”), 1s. 6d. per 20z. Pots. “Vaporoles,” for Inhalation and 
Fumigation, 2s. 6d. per Box, retail. 


Manufactured by Burrovcus, WenicomE, & Co., Snow Hill Buildings, 
H.C. 





St. Bede Disinfectant. 
Certificate of Merit, 1889. 


To St. Bepr CHEMICAL Co. 


Description. — Perchloride of Mercury Mixture: By the use of 
Eucalyptus and Thymol the ozone-producing properties and perfume of 
these articles are obtained, while the risk of accident is reduced to a 
minimum by the solution being coloured dark blue, and by its containing a 
strong purgative in the form of Glauber Salts. 


SizEs.—Small Boxes containing four Cubes, and large ones containing 
eight Cubes, each Cube capable of making 1 Quart of Disinfectant Solution 
equal to 1 in 1000 of Perchloride of Mercury. 


PricEs,—Small Boxes, 1s. each; and large size, 1s. 9d. each. 


Manufactured by Tun Hevworta Barium Co., Limirep, 1, St. Nicholas 
Buildings, Newcastle-on-Tyne. 
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DIVISION D.—Section 11. (Continued. ) 





Lano-Creolin. 
Certificate of Merit, 1889. 


To Burrovugus, WELLCOME & Co. 


Duscrietion.—An Ointment containing 5 per cent. of Creolin (a non- 
poisonous substitute for Iodoform, Corrosive Sublimate, and Carbolic Acid.) 


S1zz.—2 oz. Collapsible Metal Tubes. 
PRICE.—Ils. each. 


Manufactured by JuyvEs’ Sanitary Compounps Co., Limrrep, 43, Cannon 
Street, London, E.C. 


Preparation of Eucalyptol. 
Certificate of Merit, 1890. 
To J. Tucker & Company. 


PricES.—Eucalyptus Disinfectant Fluid (A) in 4 oz., 1s. 6d.; 8 0z., 2s, 6d.; 16 0z., 
4s, 6d. Bottles; and in 4 Gallon and 1 Gallon Tin Bottles, Eucalyptus Disinfectant 
Fluid (B) in 1 Pint 1s. Glass Bottles, and in $ Gallon and 1 Gallon Tin Bottles. 
Eucalyptus Disinfectant Powder in 2lb. 1s. Tin Canisters. 


Manufactured by J, Tuckur & Company, 51, Paddington Street, W. 
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DIVISION D.—Section 11. ( Continued.) 


Preparations of Thiocamf. 
Certificate of Merit, 1892. 


To T. Tyrur & Co. 


Descriprion.—Liquid Combination of Sulphur Dioxide, Camphor, and 
some other Aromatic Disinfectants. 


S1zEes.—In Bottles. 
PricEs.—Is. and 2s. 


Manufactured by Tuos. Tyrer & Co., Stirling Chemical Works, 
Stratford, E. 


Oxychlorogene. 
Certificate of Merit, 1893. 


To Mackxzny, Mackxny & Co. 


Duscriprion.—Prepared as a non-poisonous Deodorizer, Antiseptic, and 
Disinfectant. 


PRICES.—5s. per gallon; 10 gallons, 5 per cent. dis.; 20 gallons, 10 per cent. dis. ; 
100 gallons, 20 per cent. dis. 


Manufactured by Macxry, Macxry & Co, 2, Bouverie Street, Fleet 
Street, E.C. 


ee 


DIVISION D.—Section 11. ( Continued.) 


Kingzett’s Mercuric Bactericide. 
Certificate of Merit, 1892. 


To Sanrras Co. 


Drscriprion.—Five per cent. Mercuric Perchloride in a solution of 
Peroxide of Hydrogen of 5 vol. strength, and is preserved by Kingzett’s 
patented process. 


PricEs.—In patent stoppered pint bottles, 2s, each; in bulk, 10s. per gallon. 


Manufactured by THE Santras Co. Limirep, Three Colt Lane, Bethnal 
Green, E. 


DIVISION D.—Section 12. Disinfeeting Apparatus. 





Disinfecting Sheet. 
Certificate of Merit, 1892. 


To Bueiter & Co. 


Manufactured by Buatur & Co., Putney. 


m 
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DIVISION D.—Section 12. (Continued.) 


Washington Lyon’s Steam Disinfector. 
Medals, 1889, 1890, and 1892.. 


To Mantovs, Atuiorr & Co. (1889); and Wasnineton Lyoy 
(1890 and 1892). 










































































































































































































































































Descriprion.—The Apparatus consists essentially of a Steam Jacketted 
Disinfecting Chamber. The process of disinfection is performed in the 
Chamber by means of High Pressure Steam. Steam is also admitted into 
the Jacket, and as the Steam in the Jacket is always maintained at a higher 
temperature than the Steam in the Chamber, the latter is kept dry. The 
Valves and Fittings are all self-acting, so that steam is automatically 
admitted into both the Chamber and the Jacket at the required pressure. 
The Apparatus is strongly constructed of Iron or Stee] Boiler-Plates, 
with strong Steel Ends capable of resisting the working pressure. The 
Fastenings are simple, and the Apparatus can be opened and closed very 
quickly, and is perfectly self-contained, requiring no brickwork setting. 
The usual arrangement is to have a Door at each end, each Door opening 
into a different room, so that the infected articles are placed in the 
Machine in one room, and the disinfected articles taken out into another 
room, and the two need not come in contact with each other, or disinfected 
articles be re-intected while being removed through a room in which 
infected articles have been placed. 


Prices.—From £100 to £23838. 


Manufactured by Mantovr, Attiorr & Co., Lrmrrep, Engineers, 
Nottingham. 
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Burn & Baillie, 14, Newcastle Street, eit eGo sinest, EB. C....52, 58,59, 73, 74,91,99 
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King, F. & Co., Belfast 159 
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SHAVING SOAP. 
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MEDICAL, 8d. ‘*VINOLIA” SHAVING FOAM. TOILET, 10d. 
For the Bath. TOILET, in collapsible tubes, 1/-, 1/6. For the Toilet and Nursery. 
VESTAL, * 2/6. 





BLONDEAU ET CIE., Ryland Road, London, N.W. 


JONES’ PATENT. SOREW EXPANDING DRAIN STOPPER, 


WITH GAUGE ATTACHED. 





Awarded Gold Medals, 1890 and 1891; Sheffield, 
Certificate of Merit from the Sanitary Institute, 1892, 
and Highest Award of Merit, British Medical 
Association, 1892. 





As supplied to H.M. Government (War Department), 
New South Wales Government, Australia, and the 
Trade generally throughout the Kingdom. 





These Stoppers consist of two plates or discs of 
Galvanized Iron, between which a special hollow 
rubber rig is fixed by means of grooves; by simply 
screwing a cross handle the plates are drawn 
together, which causes an expansion of the rubber 
ring quite an inch; this will be found sufficient to 
plug any pipe according to size of stopper used. 
Made with and without centre outlets, in sizes of 
4 in., 5 in., 6 in., 9 in., and 12 in. 





JONES’ PATENT MAN-HOLE COVER 


FOR BOTTOM OF DEEP MANHOLES. 
Awarded Certificate of Merit from the Sanitary Institute, 1892, and Highest Award of Merit, 
British Medical Association, 1892, 







VENTILAUNS COVER. 














FRESH AIR INLET 












































This is a Cover on the same ian as JONES’ well-known PATENT AUTOMATIC 
AIR-TIGHT one, viz.,a Condensation Cover. It is intended for deep Man-holes, and may 
be fixed a foot above the open channel; it will effectually keep down the foul gases, and 
the upper part of Man-hole may be covered with a Ventilating Cover, as nothing will pass 
this bottom one. Made in two sizes, viz., 26in. by 20in., and 36 in. by 24 in.,, over all. 


JOHN JONES. Head Office : AQ, Sydney Street, CHELSEA, LONDON, §.W, 


Branch Showroom: 3, PRINCES MANSIONS, 68, VICTORIA STREET, WESTMINSTER. 


GENERAL OFFICES, &C.: 
Warehouse—Bury Street; and Works—Leader Street & Selah Place, CHELSEA, LONDON, S.Wi 


All Communications to be addressed to Sydney Street. Appointments may be made at Princes Mansions, by first 
communicating with Sydney Street. 


MEDAL SANITARY INSTITUTE, 1885. 


PATENT VICTORIA STONE. 


Established 1868. 
Registered Trade Mark: “‘ VICTORIA STONE.” 





BRONZE MEDAL: Sanitary Exhibition, 1883. 

The only Medal at the International Health Exhibition for Artificial Flag Stone, 1884. 
The only Medal for Artificial Stone Paving at the Leicester Exhibition, 1885. 
GOLD MEDAL: International Health Exhibition, Crystal Palace, 1884. 

GOLD MEDAL: Building Trades Exhibition, 1886. 

By Appointment to the Health Exhibition, 1884. 

GOLD MEDAL: International Exhibition, Alexandra Palace, 1885. 

Diploma of Honour, International Fisheries Exhibition, 1883. 

By Appointment to the Royal Agricultural Society. 

GOLD MEDAL: Mining Exhibition, Crystal Palace, 1890. 


fy HAS ‘BEEN USED IN .THE LARGEST 


ASYLUMS, SCHOOLS, AND BARRACKS 


IN ENGLAND, 
FOR LANDINGS, STEPS, SILLS, AND HEADS. 
As PAVING it has stood the test of 25 years’ traffic in London. 


INDURATED CONCRETE SLABS AND 
IN SITU PAVING, 


In view of the extension of powers under Local Government Acts to 

comparatively rural districts, the Company manufacture, on a large scale, 

cheap and useful first-class Concrete Slab Paving, and lay Paving in situ, 

in order to meet the requirements of places where traffic is less severe, 
and where the first cost is of importance. 


Paving on deferred Payments extending over twenty years. 





Laid on London and Tower Bridges; the Foot Traffic on the former 
exceeds 120,000 Passengers per day—the heaviest traffic in the world. 
This Pavement will last a century in ordinary Suburban Roads. 


THE PATENT VICTORIA STONE €0., Ltd. 


Secretary and Manager—Mr. HARRY ROGERS. 
Offices—283a, KINGSLAND ROAD, N.E.; 
Worksx—_STRATFORD MARKET, Great Eastern Railway, Essex ; 
AND AT 


GROBY QUARRIES, NEAR LEICESTER. 


o 





CERTIFICATE OF MERIT, 1892, 


DEMONSTRATION MODEL. 


A valuable Working Model in Glass for Teachers of 
Hygiene, enabling the most obtuse student — 
to grasp the principles of 


SYPHONAGE OF TRAPS, 
AIR COMPRESSION IN DRAINS, 
INTERCEPTION, TRAPPING, 
VENTILATION AND FLUSHING, 


It demonstrates every phase of Drainage, from very bad 
conditions to the most perfect system of 


HOUSH SANITATION. 


See Sketch on page (12). 


For further particulars of the above, and also of various other 
Models, Diagrams, and Slides, ADDRESS :— 
THE HYGIENIC REFERENDUM, 


Gisburn Road, Hornsey, N. 





CERTIFICATE OF MERIT, 1892. 


INDURATED FIBRE PANTRY SINK. 























These Sinks are designed specially for Washing China and Glassware, which greatly 
lessens the risk of breakage. 
Dimensions outside, 194 by 29, by 7 inches deep. 


BATHS, WASHTUBS, and CLOSET SEATS 


MADE IN SAME MATERIAL. 
MILNE SONS & MACFIE, 60, Holborn Viaduct, London, E.C. 
JAMES MILNE & SON, Limited, 


MILTON HOUSE WORKS: 111, ST. VINCENT STREET: 48, WELLINGTON STREET: 
EDINBURGH. GLASGOW. LEEDS. 





MEDAIg, SANITARY INSTITUTE, 1877. & 1879, 


NORTON’S PATENT 


“ ABYSSINIAN © TUBE WELLS 
Artesian Bored Tube Wells, 


For expeditiously and economically obtaining 


iO a OW Ae SO eS tL Be; 


Ranging from the requirements of a Cottage to those 
of Iown Waterworks. 


GOLD MEDAL HEALTH EXHIBITION, LONDON. 


PEGRAND -& SUTCLIFR 


tbyoraulic Lngineers, 
CONTRACTORS TO H. M. WAR DEPARTMENT, 
Makers. of Norton’s Patent Improved Registering Turnstiles, 


MAGDALA WORKS, BUNHILL ROW, LONDON, E.C. 


CHICAGO EXHIBITION, HIGHEST AWARDS IN TWO CLASSES ; MEDAL, SANITARY 
INSTITUTE, 1879; AND EIGHTEEN OTHER GOLD, SILVER AND: BRONZE MEDALS. 


WM. WOOLLAMS & CO., 


ORIGINAL MAKERS OF 


WALI PAPHRS 


Guaranteed Free from Arsenic. 


Non-Arsenical Colors for Decorative Distemper Work. 




















Agents for and Printers of 
Mm. J, ADAM £S2aATON’s 
PRIVATE DESIGNS IN WALL AND CEILING PAPERS. 
SOLH ADDRESS: 


110, High Street (Near Manchester Square), LONDON, W.. 
Messrs. W. WOOLLAMS & CO. specially desire to 


caution Architects, ee Inspectors, and the Trade against 
Pattern Books closely resembti: 





ing thew own in general appearance, 
and invite attention to their Sole Address, and “ Trade Mark,” 
a bale of “ Wool” and two “lam(6)s” suspended, which affords 
a certain means of identifying ther patterns, which may be 
obtained of Decorators. 





THE 


F ROSH ER SYSTEM” 


(PATENTED), 


For Heating, Circulating, and Maintaining 
the Temperature of Water in 


SWIMMING BATHS. 


Awarded Medal of Sanitary Institute, Brighton, 1890. 











ADOPTED BY H. M. GOVERNMENT. 





Used for the vast volumes of water in the Canals at 
Olympia—‘‘ Venice” and ‘‘ Constantinople.” 





A SYSTEM POSSESSING UNIQUE ADVANTAGES. 








For particulars, apply to :— 


THE RAINBOW ENGINEERING €0., LTD. 
Specialists uv Engineering Clark 
OF SWIMMING, TURKISH, AND OTHER BATHS, 
39, VICTORIA STREET, 
WESTMINSTER. 


MEDAL SANITARY INSTITUTE, 1885, TO" JEYES’ FLUID.” 


“JEYES’ FLUID,” 


The Best and Cheapest Disinfectant, stronger than 
Carbolic Acid, oa. NON-POISONOUS. 


oy And 
PRIZE OTHER 
MEDALS AWARDS. 





SANITARY POWDER. DISINFECTANT SAWDUST. 
HOUSEHOLD (White) & DISINFECTANT (Brown) SOAPS. 


TRIPLE MILLED TOILET SOAPS, TOILET PREPARATIONS. 
**SENALIA” TOILET SOAP. 


JEYES SANITARY COMPOUNDS COMPANY, LIMITED, 
Head Office: 43, Cannon Srreet, Lonpon, E.C, 


MEDAL, SANITARY INSTITUTE, 1883. 


BUCHAN'S gm PATENT 
Nanitary ee Appliances. 


(The Best in the Market. In use all over the World.) 


DISCONNECTING DRAIN TRAPS, GREASE TRAPS, ACCESS PIPES, 
VENTILATORS, ANTI-DOWN-DRAUGHT VALVE BOXES, Gc. 


In the articles on “Sewerage” and “ Ventilation” in the new edition of the ENcYcLo- 
PHDIA BRITANNICA, Buchan’s appliances are illustrated and recommended. 











Illustrated Price Lists Free from 


W. P. BUCHAN, RP, MSA, —— 


Past-President ip the Sanitary and Social po eey Section of 
hilosophical Society of Glas 
Author of the Text Books on “ Plumbing?’ and i Ventilation,” 
Nos. 191 and 271 of Weale’s Series. 


hod ] Sanitary & Ventilating Engineer, : 
z5/ 36 & 38, RENFREW STREET, \ 
GLASGOW. 





CERTIFICATE OF MERIT SANITARY “INSTITUE, 1889, 


THE 


“St, Bede Disinfectant. ’ 


(PATENTED. REGISTERED.) 


A REHATL DISINFECTANT! 
Used by Medical Officers of Health. 





TES TINO N LAS: 


Report BY Dr. Epwarp SEATON ON THE ‘*' ST, BEDE DISINFECTANT.” 
31st July, 1889. 


Since it became established that the Per-Chloride of Mercury in the presence of a free acid, 
or its equivalent, was by far the most efficacious disinfectant, medical practitioners generally, 
and especially those who have to do with the prevention of fevers, have felt the great want ofa 
convenient preparation which would contain the Per-Chloride of Mercury in the necessary 
strength together with a free acid, or its equivalent ; and which would at the same time be in 
such a form as could be safely entrusted to Fever Nurses, Sanitary Inspectors and others by 
whom the processes of disinfection are usually carried out. 


Such an article has now been prepared by the St. Bede Chemical Company. It is in the 
form of blocks, each weighing an ounce, and each containing 17°5 grains, or 4 per cent. of Per- 
Chloride of Mercury. The block is composed mainly of anhydrous sodium sulphate (392°4 
grains), with which is combined 24°5 grains of sulphuric acid; the acid sulphate thus formed 
appearing to act like a free acid, and to give to the Per-Chloride of Mercury its full disinfecting 
or germ-destroying power. The block contains also 2°2 grains of eucalyptus and thymol and ‘9 
grains of indigo, so that when dissolved it has a strong, but pleasant, smell and a bright blue 
colour. I have had several of these blocks submitted to me for analysis, experiment, and report. 
I find the proportion of the Per-Chloride of Mercury in each to be as stated, viz., 4 per cent., or 
17 grains in the ounce block. ‘The block is rather slowly soluble in a quart of water. The 
resulting blue solution is described as a very strong disinfectant. In order to test this I have 
made experiments in conjunction with Dr. Klein, to ascertain the effect of the solution on 
certain well known organisms which have been proved to be pathogenic or constantly present in 
zymotic diseases. The tests were made with the bacilli and spores of anthrax, also with the 
organisms present in cases of cholera and enteric fever. On adding three drops of the culture 
fluids of these organisms to three cubic centimetres of the blue solution, consisting of one block 
dissolved in a quart of water, the organisms were destroyed after only five minutes’ exposure. 
This is a very severe test and shows that the blue solution is a very strong disinfectant for 
infected linen, blankets, &c. We further tested its power of disinfecting the evacuations of 
enteric fever and cholera. Sterilised fecal matter in a fluid condition was inoculated with as 
much as one-seventh part of the culture fluid of the organisms present in enteric fever. To 
this was added an equal quantity of the blue solution, and five minutes was found to be 
sufficient to destroy the organisms. I have also tested its antiseptic powers by dissolving 
a block in putrescible fluids, and I found that one block dissolved in twenty-five quarts of a 
putrescible fluid, retarded decomposition five days; and that when dissolved in twelve and a 
half quarts, there was no sign of decomposition in the putrescible fluid after eight days. I 
further tested its power as a deodorant by noticing its effect upon heaps of fish refuse mixed with 
other decomposing animal and vegetable matters, and I found the solution was an excellent 
deodorant. 


The preparation called the ‘‘ St. Bede Disinfectant’ has most powerful disinfecting and 
antiseptic properties, and is also a valuable deodorant, At the same time its colour and smell 
are quite sufficient safeguards against the possibility of its mistaken use. I have therefore 
no hesitation in strongly recommending it on public grounds. 

(Signed) EDWARD SEATON, ™.D., F.B.C.P., 
Fellow of the Institute of Chemistry. 
Medical Officer of Health tor Chelsea, 
Lecturer on Sanitary Science and Public Health, St. Thomas’ Hospital, London 


THE DETAILS OF THE EXPERIMENTS REFERRED TO IN DR. SEATON’sS REPORT ARE AS FOLLOWS :— 


The ‘‘ St, Bede Disinfectant” was now in solution, one block being dissolved in one quart 
of water. 

1.—The ‘killing power,” i.e., the power to kill microbes, was tested on the following 
microbes: (A) bacillus anthracis without spores, (B) spores of bacillus anthracis, (c) tae 
comma-bacillus found in Asiatic cholera, (D) the bacillus found in human typhoid fever. 

Of normal cultivations in broth of these several microbes, about three drops were added to 
about three cubic centimetres of the disinfectant solution, well mixed, and after the lapse of 
- five minutes, one to two drops of the mixture were added to tubes containing about 10 c.c. 
normal sterile beef broth; for control similar normal sterile beef broth was inoculated with a 
mere trace of the same culture fluids used for the above experiments. All broth tubes were 
placed in the incubator at 37° C., while all the control tubes showed already after twenty-four 
hours’ copious typical growth of the several microbes, the others were perfectly clear and 
temained so afterwards. It follows from these experiments that five minutes’ exposure of 
sacillus anthracis, of spores of bacillus anthracis, of the choleraic bacilli, and of the typhoid 
fever bacilli to the ‘‘ St. Bede Disinfectant” solution is sufficient to kill these microbes. 

2.—An important and extremely severe test of the killing power of the ‘“‘St. Bede Disin- 
fectant ” solution was made in the following experiments :— 

To normal human fecal matter in thick solution, previously sterilised and contained in test 
tubes, was added a certain quantity of normal culture fluid of the choleraic bacilli and of the 
typhoid fever bacilli respectively, about one-seventh of the culture fluid being added to six- 
sevenths of the fecal solution. After mixing well the disinfectant was added to each of the 
fecal mixtures in equal proportions, so that each of the test tubes contained 3 of the fecal 
matter plus culture fluid, and 4 of the disinfectant. After five minutes a number of test tubes 
containing sterile beef broth, as in the former series, were inoculated with a drop or two from 
these fecal mixture tubes, then placed in the incubator and kept at 37° C., but no growth 
appeared in them andthe fluids remained sterile. At the same time that the above experiments 
were made, control broth tubes were inoculated with a trace of the fcecal solution after the 
addition to them of the culture fluids, but before the addition of the disinfectant, these control 
tubes were also placed in the incubator and kept at 37° C., they all showed abundant normal 
growth after twenty-four hours of the choleraic bacilli and of the typhoid bacilli respectively. 

(Signed) E, KLEIN, .p., F.R.s., 
Professor of Bacteriology at the College of State Medicine, London. 





’ LABORATORY AND Assay OFFICE, 
75, THE SIDE, NEWCASTLE-UPON-TYNE, 
July 6th, 1889. 


I hereby certify that I have analysed a sample of the ‘‘ St. Bede Disinfectant,” manufactured 
by Messrs. The St. Bede Chemical Company (Limited), Newcastle-upon-Tyne, and that I find it 
contains as follows :— 

Per-Chloride of Mercury ~ .. e oe = 401 per cent. 
Free Sulphuric Acid .. as Ee a ss 410 ,, 
Sulphate of Soda sh “ i ea oe. = Oe ZOw' Lig 
Sulphate of Lime .. “ ve s ee 30> ©, 
Oxide of Iron, &e. .. ee “ ais 6 Ge2tr 45 
Chloride of Sodium .. as os * ne OZ haw 
Insoluble Siliceous Matter .. us oe 0-24 5 ,. 
Thymol, Eucalyptus, Indigo, and Water ee oe BO2” ig, 





100°00 








The principal active ingredient of this disinfectant is Per-Chloride of Mercury (corrosive 
sublimate) which is known to be the most certain and powerful destroyer of disease germs, 
When the “St. Bede Disinfectant” is dissolved according to the instructions given it forms a 
solution of the strength and character recommended by Dr. Buchanan, the Medical Officer of 
the Local Government Board, as being effective as a disinfectant. It is prepared and packed 
in a form which makes it convenient and easy to be used. 

(Signed) JOHN PATTINSON, F.L.C., F.C.S. 
Public Analyst for Newcastle-upon-Tyne, 


SPECIAL TERMS FOR LARGE QUANTITIES. 


NOW MANUFACTURED ONLY BY 


The bedworth Barium Company, 
NEWCASTLE-UPON-TYNE. 
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LYON’S PATENT STEAM DISINFECTOR, 


INCLUDING ALLIOTT & PATON’S 
Peete VACUUM: APPARATUS, 


This Jast-named Apparatus is a recent improvement to Washington Lyon’s Patent 
Steam Disinfector, making it the most efficient Apparatus on the market. 


This Apparatus is now adopted by H. M. Government and the leading Medical 
Institutions, and its use is rapidly extending everywhere. 


(MEDALS, SANITARY INSTITUTE, 1885, 1889, 1890.) 


“THE DESTRUCTOR.”’ 
(FRYER’S PATENT.) 


For the reduction and purification of waste products of towns by fire. Involves 
no expense for fuel, yet the heat of the furnaces is utilizable for raising steam for 
manufacturing purposes, and the ashes (hard clinker) are saleable. This is the most 
satisfactory, and, in many cases, the only method of safely disposing of towns’ refuse. 
It is now adopted with uniform success in the principal cities and towns in the 


country. 
THE *‘*FUME CREMATOR,’’ 
(JONES’ PATENT.) 


For burning the gases from “The Destructor” and other furnaces, and rendering 
them inoffensive as well as innocuous. 


(MEDAL, SANITARY INSTITUTE, 1889.) 


IMPROVED FILTER PRESSES. 


For separating the solid partion of sewage sludge and pressing it into cakes, 
(MEDAL, SANITARY INSTITUTE, 1889.) 


FIRMAN’S DRYING AND RENDERING APPARATUS 


AND 


JOHNSTONE’S DRYER: 


For drying fish, offal, blood, waste animal matters, excreta, &c., and reducing them 
into saleable products. 


(MEDALS, SANITARY INSTITUTE, 1882 and 1887.) 


For Full information, apply to the Sole Makers, 


MANLOVE, ALLIOTT & Co., Ld., 
ENGINEERS, 
NOTTINGHAM. 


GLASGOW, LONDON, MANCHESTER. 
Telegraphic Address—Manloves, Nottingham. 


JOSHPEH CLIEE ga sO ne 


(Branch of the Leeds Fireclay Co., Limited) 


“Imperial Porcelain Bath. 







o——— — 


Highest Awards at Sanitary Institute Exhibitions for 


BATHS, SINKS, &c. 
BALTIC WHARF, WATERLOO BRIDGE, %.E. ; 


GT. NORTHERN GOODS STATION, KING’S CROSS, N. 








Received 
the Highest Award, 
Builders’ Exhibition, 
London, 1889, and 
Silver Medal, Walsall, 
1889, 


Prize Medals of the 
Sanitary Institute, 1889 
and 1890, and Three 
Certificates of Merit, 
1889, 1890, and 1898. 
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SWEEPING M 
Best Balanced, easiest for Draught, and entirely under Driver's control. Packed in small space, 


hy 
































- TUMBLER CARTS. WATER VANS. 
Easily turned, clears well off ground when over, Spreads a fine shower 20 feet wide. causes little dust, 
aud very little wider than ordinary cart. and fitted with Double or Triple Distributor. 








The Sweeping Machine has beaten all Competitors in several important trials. 


Wrought Iron Wheels with Cast Hubbs and Loose Boxes, Easily Exchanged. 


Flso Manufacturers of 
ROAD SCRAPING MACHINES, TIPPING VANS, SCAVENGING AND OTHER CARTS, 
TROLLIES, VANS, TRAPS, &c., &e. 


W. CLEMENS ABELL & Co., Worcester. 


AGENTS WANTED FOR ALL PARTS. 
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